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APPROVAL LETTER




ANDA 40-145 - -

MAR 26 (997

Barr Laboratories, Inc.

Attention: Ms. Christine A. Mundkur
2 Quaker Road

P.O. Box 2900

Pomona, NY 10970-0519

Dear Madam:

This is in reference to your abbreviated new drug application dated
May 10, 1995, submitted pursuant to Section 505(j) of the Federal
Food, Drug, and Cosmetic Act, for Warfarin Sodium Tablets USP, 1
mg, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg and 10 mg.

Reference is also made to your amendments dated May 16, October 2,
October 3, November 1, and December 13, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted 1labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Warfarin Sodium Tablets USP, 1 mg, 2 mg, 2.5 mg, 4
mg, 5 mg, 7.5 mg and 10 mg tablets to be biocequivalent and,
therefore, therapeutically equivalent to the listed drug (Coumadin®
Tablets, 1 mg, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg and 10 mg tablets
of Dupont Merck Pharmaceutical Co.). Your dissolution testing
should be incorporated into the stability and quality control
program using the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described in

this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed advertising
or promotional copy which you intend to use in your initial
advertising or promotional campaigns. Please submit all proposed
materials in draft or mock-up form, not final print. Submit both
copies together with a copy of the propcsed or final printed
labeling to the Division of Drug Marketing, Advertising, and
Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.



We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

ccC:

Sincerely yours

/A 3/25/7%

Roger L. Williams, M.D.
Deputy Center Director for Pharmaceutical Science
Center for Drug Evaluation and Research

ANDA #40-145

ANDA #40-145/Division File
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5.

10.

CHEMISTRY REVIEW NO 3
ANDA 40-145
NAME AND ADDRESS OF APPLICANT

Barr Laboratories, Inc.
Pomona, NY 10970-0519

LEGAL BASIS FOR SUBMISSION
505(3j) (4) (D) of the act.
SUPPLEMENT(s)

N/A

PROPRIETARY NAME

N/A

NONPROPRIETARY NAME

Warfarin Sodium Tablets USP
SUPPLEMENT (s) PROVIDE(s) FOR:
N/2a

AMENDMENTS AND OTHER DATES:

DOA 5/10/95; RTFL 6/20/95; Amend 6/26/95; AFF 6/27/95;

Bio DL 12/6/95; NA (Major) 2/1/96; Bio Amend 1/25/96; Amend
(Major) 3/21/96; Bio Amend 5/16/96; NA 7/26/96; NC 8/23/96;
*Amend (Minor) 10/2/96; *NC 10/3/96; Deficiency bio letter

10/28/96; Label review 10/17/96;
Consultation reviewed by Medical officer for an IND

*NC (Bio) 11/1/96;

submission from Barr, 11/4/96; Tel Memos 11/21/96;
*Tele Amendment 12/13/96%*; Bio review 12/2/97.

* New amendments.

PHARMACOLOGICAL CATEGORY

Anticoagulant

11. RX or OTC

11/22/96;



12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM

Pink, Oval, flat faced, beveled
edged, scored tablets with "barr"
on one side and "555/831#%" on the
scored side.

Lavender, Oval, flat faced, beveled

edged, scored tablets with "barr"
on one side and "555/869'"* on the
scored side.

Green, Oval, flat faced, beveled
edged, scored tablets with "“bharr"
on one side and "“555/832"* on the
scored side.

Blue, Oval, flat faced, beveled
edged, scored tablets with "barr"
on one side and '"'555/874"#* on the
scored side.

Peach, Oval, flat faced, beveled
edged, scored tablets with “barr"
on one side and *"555/833"#* on the
scored side.

Yellow, Oval, flat faced, beveled
edged, scored tablets with "barr"
on one side and '"555/834"* on the
scored side.

White, Oval, flat faced, beveled
edged, scored tablets with "barr"
on one side and '"555/835"* on the
other side.

14.POTENCY

1 mg

2.5 mg

7.5 mg

10 mg

*Note: Barr changed back to the original debossing configuration
of each tablet strength. See review of deficiency #4 below, and

review #1 for original debossing.



15. CHEMICAL NAME AND STRUCTURE -
See review #1

16. RECORDS AND REPORTS
N/A
17. COMMENTS

Responses to the four chemistry deficiencies are satisfactory.
However on 12/13/96 a new problem was addressed.

On December 13, 1996 Barr provided a validated test and
specifications for for the Drug Product. The
specification is based on the labeled amount of Warfarin. Barr
proposed a specification of f label claim for release

and >f label claim for stability. This is based on he
assumption of as the lower limit in the -
drug substance.

Labeling found adequate on 10/29/96.
Bio found the in-vivo and in-vitro data adequate on 1/2/97.

EER dated 7/25/96 remains outstanding. [E [ Qcc;r'}u/v/( 1/ /77

j)%;\\}/ 197

18. CONCLUSIONS AND RECOMMENDATIONS ’(hgh1

ANDA 40-145 is approvable, pending satisfactory EER.

19. REVIEWER: .

cc: ANDA #40-145
ANDA #40-145/Division File
Field Copy

Endorsements:

‘ »3(47
HFD-625/S.Sherken/1—9—97,KJQPL““ &{*”

HFD-625/M.Smela/1-10-97 r\gln*w&YE:;1

X: \NEW\FIRMSAM\BARR\LTRS&REV\40145A.RV3
F/T MM January 24, 1997
Approval Letter
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Usual Desage:
See oo _ BARR LABORATORIES, INC. NDC 0555-0834-02
Dispense with a child-resis- m __='-
:aﬁn}s goniure in a tight, fight- e ——
——
inthe USPw.' tainer as defined Wartarin Sodium —— g
Protect from light Tablets, USP =
e =
0 rature IGHLY POTENT ANTICOAGULANT o O
15°-30°C (59°-86*! : .
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Usual Dosage:
See package brochure.

Dispense with a child-
resistant closure in a tight,
light-resistant container as
defined in the USP.

Protect from light.

Store at controlled
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970

R2-96

Ysual Dosags:

See package brochure.
Dispense with a child-resis-
1ant closure in a tight, light-
resistant container as defined
in the USP.

Protect from light.

Store at controlied
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970
R2-96

Usual Dosage:
See package brochure.

Dispense with a child-resis-
tant closure in a tight, light-
resistant container as
defined in the USP.

Protect from light.

Store at controlied
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970

R2-96

BARR LABORATORIES, INC.

Warfarin Sodium
Tablets, USP

7.5 mg

HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and
warnings in package brochure.

c_autlon; Federal law prohibits
dispensing without prescription.

1000 Tablets

BARR LABORATORIES, INC NDC 0555-0835-02
m ____—____-' 3
e—————
EE————— ~N
]
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#
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0mg ===3
FIGHLY POTENT ANTICONGULANT Y
WARNING: Serious biesding rusults from ————
guerdosaps. Do not use OF dispenss befort  eemmmmemmm=S
30d Wamings in package  pemssmemmm—m= 1\
brochure. Castion: Federal law prohibits — (my
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HIGHLY POTENT ANTICOAGULANT — ? .
WARNING: Serious bleeging resuits from e \
overdosage. Do not use of dispense o———— \,
before reading directions and warmnings in ————E |
package brochure. ———e O
. P
Caution: Federal law prohibits dispensing _—
FA

Exp. Date:



Usual Dosage:

See package brochure.
Dispense with a child-resis-
tant closure in a tight, light-
resistant container as defined
in the USP. .
Protect from ight. -
Store at controlied

yoom temperature

15°-30°C (59°-86°F).

BARR LABORATORIES; INC.
Pomona, NY 10970

R2-96

Usual Dosage:
See package brochure.

Dispense with a child-
resistant cosure in a tight,
light-resistant container as
defined in the USP.
Protect from light.

Store at controlled
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970

R8-96

Usual Dosage:
See package brochure.

Dispense with a child-
resistant closure in a tight,
light-resistant container as
defined in the USP.

Protect from light.

Store at controlied
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970

R2-96

BARR LABORATORIES, INC NOC 0555-0833-02

b ——
bW

Warfarin Sodium —_—

Tablets, USP —n

yg )

HIENLY POTENT ANTICOAGULANT o C,’ §

WARNING: Serious bleeding results from  seowmm— " \

everdosage. 0o not dse or dispenss  Tem=weom—— ) .

betore GrECHONS a0 vamings |1 Tme——mm—— 2

pictage bochurs. e Fedelw == 0 S 8

W0Tablels ~ ° oA mee o 3

vou) o <} <hAY

BARR LABORATORIES, INC. NDC 0555-0833-04

Warfarin Sodium

Tablets, USP

smg .

HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do nof use or dis-
pense before reading directions and

warnings in package brochure.
Caution: Federal faw prohibits
o dispensing without prescription.

500 Tablets

BARR LABORATORIES, INC.

L

0555~-0833-04

I

5]

|

Warfarin Sodium

Tablets, USP

5 mg

HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and

warnings in package brochure.
Caution: Federal law prohibits
dispensing without prescription. - — -

1000 Tablets

¥

N
3
Exp. Date:
Lot No.:

NDC 0555-0833-05
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0555-0833-05
Exp. Date: /J
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Usual Desaye:
See package brochure.

Dispense with a child-resis-
tamp:losura in a tight, light-
resistant comainer as defined
in the USP. i .
Protect from fight. .~

Store at controlied

room lemperature .- ;-
15°-30°C (59°-86°F).., ~-*
E L

BARR LABORATORIES, INC.
Pomona, NY 10970

R2-96

Usual Dosage:
See package brochure.

Dispense with a child-

resistant closure in a tight,
light-resistant container as

defined in the USP.
Protect from light.

Store at controlled
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.

2
¢
.-

N\
m e —
————— O
Warlarin Sodium ————
Tablets, USP ' - i
Camg i E==12
WIGHLY POTENT ARTICOAGULANY e G <
WARNMG: results bom e,
‘wimauﬂl.' Do not use or dispenss  EEEEm————— B
ety pacting directions 80d wamings -—%— w ® .
package brochurs.  Cowties: Federal faw e © 8 g
100 Tablets LA !QQ‘?H

bl
Warfarin Sodium
Tablets, USP
4 mg

' HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and

BARR LABORATORIES, INC. warnings in package brochure.

Pomona, NY 10970

R2-96

Caution: Federal law prohibits
dispensing without prescription.

25277 1000 Tablets

NDC 0555-0874-05

8

0555-0874-05

/‘/ff/?%/(

I

N
3

Exp. Date:

Lot No.:



Ussal Desugs: .
S packane brochurs. BARR LABORATORIES, INC NDC 0555-0832-02 \]
Dispense with a chiid-resis- —_— \
tant closure in a tight, fight- —_———a %
fesistant container as defined  Warfarin Sodium ———— §
Protect from light Tah,lgls_,.ygl'_ L ===
Store at controfied ry'mﬂhm@“h'%w
roam temperature i;.‘.'.'m"" Pl Al i
15°-30°C (59°-86°F). § £-gvardosage.. Do hot m&.’"...'.' e N
BARR LABORATOR s esbag Srecirn | e N E
IES, INC. package bruchure.  Covden: Faderal law e Ll g o
Pomona, NY 10970 dspensing wibou prcrpton, IR O T
R2-96 100Tablets |7 2R |_'QQ? @ 3
Usual Dosage: BARR LABORATORIES, INC. NDC 0555-0832-04
See package brochure.
Dispense with a child- m
resistant closure in a tight, -
light-resistant container as Waﬂafiﬂ SOdium —_—
defined in the USP. Tablels UsP ——
Protect from fight. ablets, S— |
Store at contralled 2.5mg = 0
room temperature 00
15°-30°C (59°-86°F). HIGHLY POTENT ANTICOAGULANT e O
WARNING: Serious bleeding results e—
from o\ll:‘a;f'dm;age.d Do r:’ot use or dis& Soeme—
pense before reading directions an e——ee——
BARR LABORATORIES, INC. warmings in package brochure. 'ﬁ—'_ uo\
Pomona, NY 10970 Caution: Federal law prohibits o
dispensing without prescription. Zzm =
S g
R8-96 500 Tablets & 3
Usual Dosage: BARR LABORATORIES, INC. NDC 0555-0832-05
See package hrachure. m
Dispense with a child-
resistant closure in a tight, . .
light-resistant container as Waﬁarm SOd"lm @

defined in the USP.
Protect from light.

Store at controlled
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970

RN

R2-96

Tablets, USP
2.5 mg

HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and
warnings in package brochure.

Caution: Federal law prohibits

dispensing without prescription. -+

\

2 SR
1000 Tablets C

B

|

I

N
3

Exp. Date:
Lot No.:



gﬂ Ossage: brochurs. BARA LABORATORIES, INC NOC 0555-086}(:,2
g [ ——
t closure in a tig - ~
e Gsemainer as defined  Warfarin Sodium F————— g
- ==
Pratect from fight. Tablegf;l{‘§’i - ) ?g §
Store at cortrolled i SO e ==—o
ToOm temperature MKy eOTENT ANTICOASULANT ===
15%-30°C (9885 .::vnmuor::m e or dapunas A
A SR Seactions, and wamiegs e——— £
BARR LABORATORIES, INC, pasase s cosie reserray = S &3
Pomona, uvngoﬁ 5 dispantsing wihout prescript SR ———— 3 =
R2-%6 ! Z éwmw i - -
Usual Dosage: BARR LABORATORIES, INC. NDC 0555-0869-04
See package brachure.
Dispense with a child- u
resistant closure in a tight, ~
light-resistant container as i ] =
defined in the USP. Tw a?an nusomum _—_——
T —
Protect from light. ab ets’ SP S — ?
L
Store at controfled 2 mg re—————
foom temperature =m0
15°-30°C (59°-86°F). HIGHLY POTENT ANTICOAGULANT Sean= ©
WARNING: Serious bleeding results = memsemesmmmm——— u|\
from o;e;dosaoe.d Do not use or dis- eIV
pense before reading directions and S——————
BARR LABORATORIES, INC. warnings in package brochure. — e uc:\
Pomona, NY 10970 Caution: Federal law prohibits ——
dispensing without prescription. zZmn g
s a 9
. 2
R8-96 500 Tablets g 3
Usual Dosage: BARR LABORATORIES, INC. NDC 0555-0869-05

See package brochure.
Dispense with a child- “\S¥

resistant closure in a tight,
light-resistant container as
defined in the USP.

Protect from light.
Store at controlled

Warfarin Sodium
Tablets, USP

2mg

;gggéig?gg_%rgop) HIGHLY POTENT ANTICOAGULANT
' WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and
BARR LABORATORIES, INC. warnings in package hrochure.

Pomona, NY 10970

R2-36

Caution: Federal iaw prohibits
dispensing without prescription.

% %7 1000 Tablets -

L]

0555-0869-05

l

|

N
3

Exp. Date:

Lot No.: _/%2 27 )28



NDC 0555-0831-02

Usual Dosage: BARR LABORATORIES, INC.
See package brochure. o
il e ————
Dispense with a child-resis- ~
tant closure in a tight, fight- i — o
resistant container as defined  Warfarin Sodium Sm—— 7
i — I —————
o R~ 8
b v
. I \ ®
Store at controlled - A‘Junu POTENT ANVICOMULANT e
roomlsmpdm\umr" ET . wARNING: Serious biosdind Tesals from  mmmemmms=SR
15°-30°C (59°:86°E). ' 7 overdosace. Oo wetums or dispenss ————
PFains L . o h: S——— .8
BARR LABORATORIES, INC.  package brochurs.  Castien: Federal —
Pomona, NY 10970 ~ = @ispeneing without pres<Yiption. [ ]
‘ 7B ablets = m
R2-96 - el g

Usual Dosage:
See package brachure.

Dispense with child-'
resistant closure in a tight,
fight-resistant container as
defined in the USP.
Protect from light.

Store at controlied
room temperature
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10970 \

R8-86

Usual Dosage:
See package brochure.

Dispense with a child-
resistant closure in a tight,
light-resistant container as
defined in the USP.

Protect from light.

Store at controfied
room temperature :
15°-30°C (59°-86°F).

BARR LABORATORIES, INC.

Pomona, NY 10970

R2-96 . g

BARR LABORATORIES, INC.

Warfarin Sodium
Tablets, USP

1mg

HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bieeding resuits
from overdosage. Do not use or dis-
pense before reading directions and
wamings in package brochure.
Caution: Federal law prohibits

o

dispensing without prescription.

500 Tablets

et

Exp. Date:
Lot No.:

NDC 0555-0831-04

BARR LABORATORIES, INC.

Warfarin Sodium
Tablets, __US_P

1mg

HIGHLY POTENT ANTICOAGULANT
WARNING: Serious bleeding results
from overdosage. Do not use or dis-
pense before reading directions and
warnings in package brochure.

Caution: Federal law prohibits
dispensing without prescription.

10074 000 Tablets
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DESURIPTION:
m:ummmwmmxwmwmmm Chemicall,

tis Har and s 3 racemic midure of the R and § enantiomers. Wartarin sod:-

umis cithcgie, iy of wartaris sodiom virtually slminates trace impurities presantin

amorphous warkarin. s stuctural formula may be represerniad as follows.

CiothsheO;  Moleculas Weight 330.31
Wartarin sodium ocours as 2 white, odorless, crystaline powde, is discolored by ight and & very soluble in water;
Traely Soluble in alcohol; very siightly soluble in chiorcform and in ethwer.
Each tablet, for oral adrministration, conkains 1 mg, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg of 10 mg wartarin sodium,
nmmmmmm lmdmkmwsm hydrouypropyl methyiosiu-
lose 2208, stearaie, and
MIWNWBD&CMMSWHW.
The 2 mg aksa conkains FORC bue 1o. 2 duminum lake, and FOT red no. 40 akuminum kike.
mzsmmmgucmm 10 aluminum ke, and FORC biue no. 1 aluminum take.
The 4 mg also contains FD4C biue no. 1 aluminum kake.
The 5 mg aiso contains FOAC yellow 0. 6 aluminum bka.
The 7.5 mg also contains DAC ysllow 0. 10 skminum lake, and FDAC yelow no. § akuminum ke,
The 10 mg does not contain any dyes.
CLINICAL PHARMACOLOGY:

Wartarin sodium and other coumarin anticcaguiants act by inhibiting the synthesis of vitamin K dependant ciotting
factors, which incude Facors 11, VI, X, and X, and the anticoaguiant protains € and S. HalHives of thesa tlotting
Tactors ar s follows: Fackor Il - EMVII + 4% 6 hours, [X - 24 hours, and X - 48 to 72 hors. The hati-ives
umemSnwmum and 30 hours, respecively. The resultant in wvo effect is 3 Sequen-
‘tal depression ot Faclors W, 0X. X, and Il activities, mxsmmmwmmmm
Shasis of the vitamin K dependen clotting factorn. The it promotes the biosynihesis o
TesiOues in the prowing which ars essential for biological acthvity. mmmmmmmmmu
hmwmdnmmdmmm ‘The dagres of depression is dependent upon
e dosage administared. Therapeulic doses mmmwmummwumm
min K dependent clotting factor made by the iver by appreimately 30% to 50%.
An anticoagutation effect generally GCCLrS within 24 hours afler drug administralion. However, peak
eftect may be delayed 72 lo 96 hours. mmdmmmmdmmszmsmm
effects of warfann sodum may become miore pronounced as effects of daly maintanance doses overlap.

formed clot and prevent secondaly thromboembok campications Which iy eSUR it Seious a7 poesily okl

Wartarin sodium i 3 racemic mixture of the R- and S-enantiomers. The S-enantiomer exhibits 2 to 5 times more
anticoaguiant activity than the R-enantiomer in humans, but generally has 3 more rapid clearance.

Absorgion:

Wartarin sodum B essenfially compleisly absorbed after oral administration with peak ooncentration generally
attained wittin the first 4 hours.

Digiribution:

Thers are no differences in the apparent volumes of distribution after intravencus and oral administration of single
Bases of wartarin soution. mmmammmmmmamou
terhg. mmm:mmsmzmummnm‘\:’m«m

kravenous or of an aqueous solution. Umu
pleie bioavalabiity, estimates of e volumes of annmwmnm
of the racenaie. mnumwnm warfarin has not been found in

human milk (soe WARNINGS, Lactation). wwmmanmsmnpﬁmm
Metaboligm:

The simination of wartain ks akmost sntively by metaboksm. Wartarin sodiunm is stereoselecively metaborized by
hepatic micrasomal snzymes (cytochrome P-450} to inactive hydroxtylated metaboltes p'udormﬂrale)ww
reductases ¥ reduosd metabolites twartarin aicohols). The warturin alcchols fave

The metaboliles are principally excreted info the urine; and 10 a lesser extent into tha bile. 'I'hemehbohsolw
farin 1hat have been identified include detvydrowartarin, two diasterevisomes algohols, 4™, &, 7-,8-and ¥
warfarin. The Cyloctrorne P-450 isazymes involved in the metabolism of wartarin inciude 209, 2019, 28, 2C18,
142, and 3M. m:mnunwmammmmm The in vivo anticoagu-
fant activty of wartarin

Expration:

The terminal half-ie of wartarin aftar a Sigle dose is ZpErTximately one week, howeves, the efactive half-He ranges
from 20 to 60 hours, with 2 mean of about 40 hours. The Clearance of R-warfarin hat that of S-war-
farin, thus as the volumes of distribution are sirdar, e halt-de of R-warfasin s ol of S-warfarin. The
hak-ife of R-wartarin ranges from 37 1o 80 hours, while that of S-wartarict ranges from §1 to 43 hours. Studies with
ragiolabeled drug have demonstrated that up to 92% of the orlly administered dose nune. Very -

e wartarin is excreted unichanged in wine. Urinary excretion is in the form of metabolites.




Absorplion.

Warlarn sodum i essentially compleiely absorbed after oral adminisiration with paak concentraion generaly
attainad within the first 4 howrs,

Distribution:

There are no differences in the apparen volumes of distribution after infravenous and oral adrinkstration of singie
toses of warlarin solubion. m@mmawmmmmmumou
WerAg. wmmammsmzm.ssmm “mrrwmm\ oo

llmnmseewm Lactation). Approximataly 39% of the drug & bownd 1o plasma protains.
Matsbollem:
mmmdmsmmwm Wwﬁnmmmasdmw by

-450) 1o inactive rmh)mdby
mmmrumM(mmi The wartarin alcohols have minimal anticoaguiant acivily.
metaboftes are

warigin - The Cytocheome P-450 isozymes invoived in the metabolsm of wartarin include 209, 2C19. 2C8, 2Ci8,
1A2, and 3M. 209 is kel to be the principal form of human iver P50 which modulates the i vive antiosagy-
font activity of wartarin

Exeretion:

The terminal half-ife of wartarin after a single dose & One waek however, the effactive hall-ife Tanges

mmmWMMdemwm's mmdnmsmumus«m
farin, thus 2s the volumes of distribution are siriar, the half-ie of R-wartasin is longer than that of S-wartarin. The
haif-ie of F-wariari ranges from 37 10 B9 hours, while thal of S-wartann ranges from 21 0 43 hours. Studies with
radiokabeled drug have demonstrabed that up 10 92% of the orally administered dose i recovered in urine. Very it
tie wawrtarin is excreted unchanged in urine. Urinary excretion s in the form of metaboites.

Eiderty;

There e 10 Sigréficant age-rtkatad giferences in the pharmacokinetics of racemic warfarin. Limited information
Suggests fial there is no diflerence in the clearance of S-warfarin in eiderly versus younq subjects. However, ere
mu:mmnmmanmmmmmwhm Olﬂlrmms(so
years or oider) appsar to axhibil greater than expected PT/NR response mwmm of warkuin. 4s

Datienk age ncreases, less wartarin Js required bo produca a therapeutic level of anticoaguiation. The cause of this
FespONSS o warkerin is not known.

Renaf Dystunction:

Rena! clearance & 10 be a minor inant of response o wariain. No dosage adust
men i8 necessary or patients with real talure.

Hepatic Dystunction:

wmmmnmummmmummm

The administration of warfarin Sodiurm via e intravenous {1V routa Should provide the pabent with the same con-
wmdmmmmmmmmwwmwl reached aarfier. However, the full ant-
nnssmsmm ndicating that the adminr-
stration of 1.V, warfarin sodiurn shoukd not provide any increased biological eflect or earkier onset of action.

Cllnical Triale:

wmm in five prospeciive randoimized controlled clinical brials involving 3711 patients with non-
rheurmatic AF, wartarin signéficantly reduced the risk of systemic thromboembolism incuding stroka (see Table 1),
mmmmmmnns'/.nawmmww%)mwwmmm
ished positive results from two of these trials. The incidece of major 1 these trais ranged from 05 10
2.7% (ses Table 1). Meta-analysis findings of thesa studies revealed that the effacts of wartarin in reducing throm-
boemboiic avents inciuding stroke wers simiar af sther maderataly MhtNR(?_OhlS)wbnmﬂlelm
Thers was 4 significant reduction in minar blseds at the low INF. Simitar data from clinical studies in valvular atrial
fibrikation pastients are not avadable.
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Myocardial infarcon. WARIS (The Wartarin Re-infarciion Study} was 2 double-ind, randomied study of 1214
patients 2 10 4 weeks post-infarction trazted with warfarin to a targel INA of 2810 4.8 (aumma:mmn
was achievsrt and increased bieeding was asSocisied with INR'S above 4.0; 568 DOSAGE AND ADMINISTRATION. )
The primary andpoint was a combination of fotal mortality and recurrent intarction. A sacondary endpoint of cers-
brovascuks events was assessed. Mean follow-up of the patients was 37 months. The results for sach endpoint
separately, including an analysis of vascular deatty, are provided in the Tollowing table:
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Myocardis! infarctiory WARIS (The Warfarin Re-infarction Study) was a double-bind, randomized study of 1214
mzmmmmwumdwmmnmwmndzamu (But note that a lower INR
was achieves and incrazsed blesding was associated with INR's above 4.0 see DOSABE AND ADMINISTRATION )
The prmary endpoini was 2 combination of total mortaity and racurrent infarciion. A Secondary endpoint of cere-
brovascuiar events was assessad. Mean lollow-up of the pabents was 37 monts. The results lor sach endpoint
separately, inchudin an analysis of vascular death, are prowded in the following table:
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Vahes: Ina Tabel, positive-corttroled study (Mok

uwas)nzymummwmmm“mmuwmwmnmm
mechanicat heart vaives traatad with wartarin aione compared with dipyridamole-aspirin (p<0.005) and
pentoxifylane-aspirir: (p<0.05) reated patients. Faes of thiomboembolic events in these groups were 2.2, 86, and
TMOJM‘IMW Major bleading raes were 2.5, 0.0, and 0.9/100 patient years, respectively.
maprmcrmwwwm(wumu)mmmumz&)vsmm(mn
9.0) warturn tharaies n 258 patients with mechianical prosthetic heart vaives, thromboenboksm occurmed

simitar frequency in the two proups (4.0 and 3.7 events/100 patient years, respactively). wmwm
:mnmmmwmmmmwmmmwwmmymnmm
mmmmmw(Tuvhumynmmmwmmmummwomum
225\&1“125!)‘0)10“ month period following tissus hesrt vaive repiacamant, Bwombosmbolism
ocored with wwnnmm(mmmzwumwwm
embolic events 10.8% vs. 10.2%, . Major bleeding comphcations wers more frequent with the Noher
M(mmd%}nmnnmm

INDICATIONS AND USAGE:

Warkan sodium tablets are indicaied for e prophykads andfor ragtment of venous thrombosis and is extansion,
and puimonary ambolism.

Wartarin sodium tablets are indicaled Jor the prophykads and/ofreatment of the thromboemboic comphcations
associated with atrial fbrllation and/or cardiac vabve replacement.

Warlarin sodium Giblets are indicabed to reduce the risk of death, wmwummﬂvm
balic events such 5 stroke or Systamic emboRzalion after myocardial infarction

CONTRAINDICATIONS:

Anticoagukabion is cordraindicated in any localzed or peneral physical condion o persorml cirtumstancs in which
the hazard of hemorrhage might be reater than the potential cinical benefts of anbooagutalion, such as:

Prageancy: woarorma
s Sy st s e A A, S, e ho o
yaports of irth momidions in cidean bom %0 moshers wha bave beeh st with artrn uring pregrancy.

Dasdy-Waker matiormation, and miine corebekr arcphy. Vental micine dysplasi, characrzed by opte ar>-
WMMWWVMMMWWM biindness, wm«mmm

fecafogenic
mmnmmnmmmmmwummmﬁ.m
caphaly, sping iz, crarkl narve palsy, hydvocephalus, cariac defects and congental heart disezss, polydaciyly,
deformities of 3063, diaphragmiatic hemia, comealloukoma, cieh pataie, cleh i, schizencephaly, and microcephaly.
mmﬂmnmnwmamudwmnwmmw

of wartarin. Low bisth weight and growth retardation have aiso been reported.
Women of chidbearing potanitil who are cardidales lor anticoaguiant therapy should be carefully avaluated and the
indications critically reviewed with the paient. If the paiend becomes pragriant whils taking thes drug, she should be
mmmmﬂ&hnm and the possiby of tamnabion of the pregriancy shoukd be discussed

of those

or bood i

Recent or conlernglatad surgery of: (1) centrai nesvous Sysiem; (2) eye; (3) braumatic surgery resulling in large
open surfaces.
mmmﬁﬂﬂ\ m-mmmtmmummm
respiratory fracts; mmm:mm(a)wwvsmmm«)mm
pencardial effusions; (5) bacterial endocardits.
Thraataned aborfien, eckimpsia and preeciamgsia.
Inadeiiaie kakorstory taciiiies.
Uncupervised patients with sanllily, alcoholism, or psychasis or other tack of pafien cooperztion.
wmmmm«mmmwmmmm
Miscatianeooy. major regional, umbar block anesthesia, malignant hypertznsion and known hypersansiivity 1o
wﬁmubmmmwmsdmm
WARNINGS:
The most serious risks associaied with anBicoaguiant therapy with sodium warfasin ars hemorthage in any lissue or

onan and, less frequently {<0.1%}, necrosis andior gangrans of skin and ofer lissuss. The risk of hamorhage is
mmhmumwumuww Hemorrhage and nacrosis have in some
cases been reported 10 result in Owath of permanent disability. Necrosis appears 10 be associaled with kocal throm-
mmmmmawmumdeMMWNdmm

ment through debridement of b, breasi or
wsmmmmmsmwmmmmwwmuh
mmmnwwuhmdmmmmmmmm

ered for anticoagukation. Akhough d, 7o treaiment for necrosis has been con-
sidered urionmly eflective. See balow for i _ Thess and other risks associaied
with anticoaguiant therapy must be weighed against the risk of o i untraied cases.

1 cannot be emphasizad too strongly that treatment of sach pabent is a highly individualized matter. Wartarin sod-

um, amnwuﬁumwlndumw mmmwmmsmmmmmx
Paeane e he spntrolled by time (PT

et ,.aw f

San KRR

ff
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The most ks in any tissue o
m&m(&?‘l-l mmmdmmmmmwwmms
mhumdmmnam auctaguiant therany. Hemorhage and necrosis have in some
casas heen reported to resul In death or permanent disability. Necrosis appears to be 2ssociated with local throm-
mmmn,wmmammunmdawmw hmm&dmm
Dbraast or pe
Nosis i raquingd 1o delamine whether necrosis Is Caussad by an underlying disease. Wartasin therapy should be dis-
mdmwamnunmdmmwmwmmm
ered for Athough var no treatment for nacrosis has baen con-
sidered unFformiy efiective. See bekow for informiation on predisposing condtions. These and other risks associated
with abccaguiant therapy must be weighed agains? the fisk of thrombosis or smboization in urtreated cases.

1 canrigt be emphasized 100 strongly that treatment of sach patient i a highly indnidualzed matter. Warlarin sod-

mawmw(m)mnwhmwmmnmmmmmmk

mmmmﬂeﬂwmmm peothiombin ime (PTVimemational Normalzed

(INFT) or Ofher Sultable coagulation tests. mmdmmmmmmnmm

Mmbrwﬂddﬂm mmumm When heparin and warfarn sodium are
From Heparin Theragry for recommendabons.

mmmmmmmnmnmmunumdww

@mmmwwamumsm

Anticraguiation theragy with wartanin sodium My entiance the relsass of alhesomalous piaque paque emboli, thereby

mmnmkdmmms Systeric cholesterol microambalization, incuging the "purple toes syr-

drome.” Discontinuation of wartarin mmsmmmwmmnmm
mmwmmwmawmmm

he pancrads, spieen, mms«mmmwmmam

8 of ol by & dark, purplish or mottiad color of
hmmmmmamoMwammummmuMw»
pounsds. Major feztures of this Syndroma incude purpie color of plantas surtaces and sides of the 10s that blanch-
8.0 moderats pressure and fades with slevaion of the legs; pain and tendemess of the toes; waxing and waning
of the color ovar bme. Whie the purple 10es Syndrome i repartad o be reversible, SOme cases PIOGTESs 10 gan-
Qrene or NCosis which may require dabridement of the affecied area, or may lsad o ampation.

A severs sievation (>50 saconds) in activated partial thrombopizstin time (aPTT) with a PTANR in the desirad range
mmum-ummmumm&umwmmmw

The decisi ol wdiions must be wal inwhich
nmummw:nmm The bensfits:

Lactation: Wartzrin sodium appears in the milk of nursing mothers in an inactive form. infants nursed by warkarin
sodium beatad mothers had no change it prothrombin imes (PTs). Effects in prematurm infants have not been sva-
uated,

Severs K moderats hepatic o renal insufficiency,

“Trawna which may resull in iMemal bisecing.

Surgery or rauma resulting in larpe sxposad raw surtaces.
indweling cathaters.

Savers 1o moderate yperension,

Knows or suspectod deficiency in prolein C mediated snticoagulant response: ReredRary or acquived deficien-
cies of protein T or #s cofactor, protein S, have been associated with tissue necrosis following wartarin administra-
5o, Not 2l patients with these conditions develop necrosis, and tissue necrosis oCTurs i patients without these
Geficiencies. Inherited resistanca to actvated protein C has been described In many patients with venous throm-
boarnbolic disorders but has not yel been svaluated as a risk fackor for tissue necrosis. The risk 2ssociated with
thess conditions, both for recurrent thrombasis and for adversa rections, is difficuk to evaluate since # does not
appear 10 be the sama for gveryane. Decisions about testing and therapy must be made on an individual basis. It
MMWWWWMWWWSmMWSMMMW
‘with wartann sodm may minimize the incidence of tissue necrosis. Wartarin therapy should be discontinued when
mswmmmmammmmwmjumww

mwm«mmmmmmm

Minor and severe reactions and Teactions have been reported.

In patients with acquired or inherited wararin rasistance, decraasad therapeutic responses 1o wartarin sodium have

been reportsd. Exaggerated therapewtic responses have been reported in other patients.

Patiznts with congestive heart faiie may exhib greater than exectad PT/INR response to wartarin sodium, there-

wmmmmmm«mmmmm ;
use of anb with ovumhmsm and may be hazardous. S

(Please note . thesa po /

PRECAUTIONS: I

Pariodic detormination of PT/NR or sther swtable coaguiation fes s ssseatial. /

Nomarous taciors, aione or In Eombination, Inciuding freve, changea In diet, sevirorrmet, physical eislesad
medication may influence responss of the satient 1o snticoagulants. ummmumh /
pabents respore with adittional PT/MA delermninations In the period immedistaty sher discharge from e

hospal, and whenever oliver medicatians are inkisled, dlecontinued or iaken kmegularly. The following iaciors

e listad fov solersnce; however, olher taclors May aleo sfiec! the anticosgulant resporss.

Drugs may interact with wartarin sodiumn Ihrough o

F for dreg with e synergism (impaired homosta-
$is, recucad clolting factor ), competitive {vitamin K), snd qu)
for tamin K {horaditar

wmmnmnmm mmw ummmm Ihlww-
tant 10 note Thal some drugs May inleract by more than one mechanism.

The following tactors, alone o In combinatioa, may be responsitie lor INCREASED PT/NR responss;

Emlogenous Fctrs:
biood dyscrasias-see hegatic disorders
CONTRAINDICATIONS infactious hepaiitis
cancer jaundice
coligen vascular diseast typecthyroiism
congestive heart Klure poor wlritional state
Garrhea Stegtorhea
eievaled temperature ‘wiarin K deficiency
Exagenous Factors:
Prtental drug interactions with wartarin sodium are isied below by drug class and by Spacific dngs.
Clesses of Drugs
Adrenwigic Stimulanis, Central Bastrointestial, Ulcerative Colits
Ncohol Abuse Reduction Pregarations Agents
Anaigesics Boul Traatment Agents
Aowsthetics, lntwiation Hemorthaoiogic Agents
doarycs® HogatotucOngs |
Aminoghycosides (oral) Hypertensive Emergency Agents
Mongamine Cradase lnivbilors
Quinolones (Muaroquinolones} Nonstzroidal Art-Inflammaory [
Solloramides, long cting Agets
Telracychines Psychostimulants
Articoaguiants Pyrazolones
" 5
‘Salective Serotonin Reuptake
Ainera Aents . .
Arinaqplasiics” Stesoids, Mcenocortical”
Abiparasitic/Artimicrobials Steroids, Anabofk (17-Akl
WMM Testosierone Derivatives)
e Drgs* Tvombolyics
Beta-Adrenergic Blockers Dnﬂs
clins Taberculos. Agents
Coleitholytc Agents i

mmmsw . Vaceines.




 pr———— X w4

P

WiSCoHaneus. POIyCYmem vera, vasCukts, and severe dkabeles.

Winge and severe alerpichypersensivly reactions and anaphylactic reactions have been reported

W patients with acquiredf or inheritad warlarin resisiance, decraased therapelic rEspORSes 1o warkarin Sadum have
been reporied. Dxagperaied therapiutic respanses have been reportad in other patients.

Pabierits with conpesiive heart taikure may exhibd graater than exsctad PTANR response 1o warfarin sodum, there-
by requiring more fraquent laboratrxy monkonng. and reduced doses of warfarn sodium

{ vse of with 0r urokinase 1§ not recommenced and may be hazangous.
(Pleasz note these V]

PRECAUTIONS:
Pariogic detarmination of PTANR or siher ssitable coaguialion test is ssseetial.
Nemerous faciors, sionw o i combination, including iravel, changes In diet, snvironment, physical state and

n&ihm mmmmhmuwmm

Orogs ey ienct with wartarin sodium treegh

Wmmummmmwmnmummm
18, reducad ciotting factor synihesis), competitive tonkzol loop
Yor vitamin K mmnmm:usmw

1orin s0dkar a8 mainly 6T2Ye ckction, secyme JobDBon, and reducad pasma protein binding. i impor-
a0l 1 nols Thal some drie may inlersct by mere tian ane awchacisrn.

The fellowing kaciors, aione of in combination, may be responsible for INCREASED PTANR responss:

Esdegeaset Factare:
blood dysorasias-see hegatic disorders:
CONTRAMDICATIONY Iniectious hepatitis
cancer faondics
darmhea SnoThea
sovated lemperatoe watin K defiiency
Exopunoss Factors:
Potengial drug interactions with warfarin sodium arm listad helow by dnug class and by specific drugs.
Musdnrgs
Acohal Abust Reccton Pregaraicns
Ioalgesics Boot Tragtment Agents
Anesthetics, ntation Hrorheokopls Aperts
Cepralosporins, parentera Hypnosics
WNacrolies Hypolipidemics*
Penicilios, intravengus, high dose Nartokics, prowonged
Quinolones i idal Anti-tnf
‘Sultoramides, long acting Agents
Tetracycines Psychostimuiants
Anticoapuiants Pyrazolones
Anfidegressants Selective Serotonin Reuptake
Antinegplastics* Steraids, Meenocortical”
AiparasticAniimicrobials Sterods, Anabolic (17-Alkyt
Atiplateiet fecks Teslosierone Dermiatves)
Beta-Adrenargic Blockers Thyroit Drugs
] TubrcoosAQu ;
Digbetes Agents, ral > Vacgines
Diunics* Vianins* -
Fongal Medcatiore, -
suwmhmm
{Over) :
F
.’A‘:
y
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waaTnphen methinazic”
dapuinol metyighenidate
amnosaicyic & mefhyisaicylat ietment
amiodarone HC! {Iopical

=pm meronidaoe
i miconadole
crlopenne .
celokean

cafoitn

celtramone

chanodiol

choramphenicol

Chioral hydrate’

chimwopamide

U R

inloenza vieus vactine

Ietoproien {174

hetorotac Whutamide

levamisole imethoprinvsullamethoxazole

Ivothyrodne urokimse

Tothyronine vaproake

fovastatin vilamin £

meleramic &k warlrin sodiom overiosage

also: other madications affcting blood elemants which may modity hemostasis
diotary deficlencles
prolongad hot weather'
unveliabie PT/INR detarminafions

*Increased and decreased PTANR responses have been raparted.
Thw fofiowing lackurs, slons O in combiation, mey be responsibie fer DECREASED PTNA response:
mmhdnm

heraditary Coumarin rvsistance hyparipemia
w'yrmn naphvatic syndrome

Exopenemn Factocy:
Poeritil drug inkeractions with warfarin sodium are listed below by drug class and by speciic drugs
Classes of Drugs

: Furgl Mo, Sysamic
Actaniny Agais - Gastic Acithty and Papic Uos
“‘i. s’ i
Ariyroid Drugs” Tuberculosis Agents*
Bubiturates 3
Diorsics”

Speciic Orugs Reported
aohol® mehimazol*
aminogiutethinide moricizine hydrochioride®
amobarbital nakcilin
atioprne [
botabarbital pontobarbitsl
butabial Phenodarbdal
carbamazapine phenytoin®
chiorianinide pritnidone
Chiorthasone propyfthiourack®
cholestyramine* rndidine
corficotropin riampin
Cortisone secobardital
dickaxacilin sucraaie

~ dthchloonal razodone
ohaetimice vtamin , (high dose)
rsaclbin viamin X
meprobamate -
G-marcaptopurine
also; diet high in vilamin K.

wnrekable PT/NR detarminations ‘
mmwm’nmmmm
Becauzse a patient may b the net eflect of in sodiom on PTANR

mmmwﬂmﬂa More frequent PT/NR manitoring is therefors advisable. Medications of unknown
mmmnmwmm ‘When these medications are starled or stopped, more
frequent PTANR monitocing is advisable.

nmmmuwmumwmmmwmm
hegatits.

Efect on Other Drugs:

Coumaring may aiso afflect the action of other drugs.
mm(wmmwmmmmnummmummm
their metabolism or excretion.

Spaclal Risk Patients:

1m is adminisiered to certain patients such as the eiderly or debiitated or when in any stuation or
the upper

physical condilion whers added risk of hemorhage & present.
Wﬂu)mmmmmmmn menu
mits gasy access for manual compression, mmmmmudmm

Cautinn shoukd he alveerver when wiarfarin crvdinm i armin it anti-infarma.




(5. TEN

als0: diet high in vitarmin K

unvelable PTANR determinafions
* Incredend and decrsased FT/INR responses have been reporied.
[ ent may 3] jation of the above tackors, the net effect of warfarin sodium on FTANR

mmum Mora frequent PTARR monitoring is therefore aovisable. Medications of unknowr!
imracion with coumarins are best regarted with caution. When thesa medications are started or stopped, more
frequent PT/NR manitoring s advisabie.

nmmwmmmammmmuwmm

Eflect on Otfver Drugs:

Courmarins may atso affect the action of other drugs. + i and
amuhls[uhumm WWMMnmmmmdmmmm
their metabolism or ccretion.

Specis! Risk Patients:

Wartarin sodism iS 3 RaTOW therapausic range (indexj drug, and caution shoukd be obsarved when wartarin sod-

WBMMMMMBNMNMNManmV

Py aided risk of is prasant

intramuscukar {ILM.) injactions of cancomRant medications should be corined ko the upper edremities which per-

‘its ezsy access for manual compression, inspections for biseding and use of pressire bandages.

Caution shouid be abserved when wararn sodum & mmmwmmwm

WM(NSN }, including aspirin, to be certain that no changa In anficoaguiation dasage is required. In addi-
specifc drug imeractions that might sfiact PTANR, mmm\qma»mmw

-mmuummmmwm

Acquired or inheried warfarin resistance should ba suspeciad ¥ large dally Soses 0 warfarnn sodum are requined

o mainkain 3 padent’s PTANR within 2 nonmal therapeutic range

lnformation for Patients:

mmummswmmmmuummumsm
‘od, whils avoiding Spontaneous bieeding. Eflective therapeutic levels with minimal compications are In part depen-

wmmmmmnmmmm) mwadmyorsmﬂfdnwmﬂ
fraumatic ingwy. F iy MW.W
ty e physican immediley. mmm:ma@mumwmmmmammw

wartarin sodiu the next day ko make up for missed doses. The amount of viamén K in food may aflect therapy
mmm,'hxmﬂvwamamm mnnl( Awoid grastic

mmummnmmdwmmmmm

of Feetility:

Carminogenicity and mutapenicly stiidies have not been performed with warfarin sodkum. The reproductive eflects

of warfario sodium have not been evaiiated.

Use in Pregasacy:

Pregrancy Category X' Soe CONTRANDICATIONS.

Pedistric Uss:

Satety and effectivenass i pediatric patients below the age of 18 have not been established, in randomized, Lon-

mmm wmwdmmnmmsmunm
vonts, Difficully PT/ANR ranges in the

mmrsmm ummmmmmmmmmmdwm

changing warfarin requirements.

ADVERSE REACTIONS:
Potenial adversa eactions to wartarin Sodium may include:
oFaalor from any tissue or organ. Thisis of the offect. The signs,

mmmumwﬁqnnmwmumunm I'Iamomﬂolcwtr
]

does not aways corralate with PTANAL (See

MMWMNWM:MMMWWMBWWMI
My unmask a previously untsuspectsd lesion, &.0., lor, uloar, ek

mdwmmmtuM)

mmmmmmmmmmm\em
fency/bicating, Eaigue, lethargy, malaise, asthenia, nausea, vomiing, diarrhea, pain, headache, dizzness, tasie per-
mmmwmmmmmmmﬂs

Pans events ol tracheal or tracheobronchial caicification fiave been reported i #ssociation with long-term warfarin
therapy. The clinical significance of this event i unknown.

Priapisim has been zssociziad with antk Wnistration, however, a Causal m¥ationship has not been estab-

OVERDOSAGE:

Signs and Symplomns:

wummmw appearance of blood in stools o e, hemaluria, Excessive menstru-
2 blsading, melena, peteciiae, Excessive bruising of persistant ooaing from superficial inues) ars sarly manifesta-
mammmammmw

Treatment;

Expessive anticoaguiztion, with or without bieeding, may o rapy and
i necessary, bymmuwumﬂmmK, (Hmmmmmsmnpalm\um
min K, preparabons priof to use.)

mmumnm 1o subsequent warfarin sodium therapy. Patients may retum to a pre-

hmmmmmumdawmm Rasumpftion of warfanin sodiurm

noverses the aflect of veamin Ky and 2 herapautic PTANR can again ba obtainad by carelul dosage
arbcoapdaon s Pdicald, et may be e o e ecapy.

IMMWmem5hﬁmanwW)wmmx1MM

pancy siuations of severs hemorhage, ciotting tackors can be retuned 1o narmal by administering 200 10 500 ml
GMMMUMMMmeM IX complex.
AMammmmmstumdmmmmmms
alsg associated with an Incressad risk of thrombosis. Thereiore, these preparations shoukd be usad only in exca-
tional or We-treatening bieading apisodes secondary To wartarin sodium overdosage

Purified Factor ummwummmmmmm‘mmm
wmhmxm“swwmmuhsdmmummmm
Packad Infusions of biood or plasma shoud
NWMhMMMMnmmammmm

DOSAGE AND ADMRHSTRATION:

mmmmdmmmmmumw 1o the particy-
ar patient’s responsivensss 10 the drug. mwmﬂhg?dhmmm PTANR. (See

Lakoraiory Contrel below for fulf discussion on

Veaows (including p

mmmmumhuzomn-mumwwum
Dlwmnwmuddmwmao&hd

Awial Pbrillation:

mmmmmnmummmmmmmm lldz—
analysis fings of these studies revealed fhat the effects of wartarin in reducing ) 1]
mmm&mmmmmhmummmmm M!vas'awmlm-
tion in minor biseds 2 the low INR. Simdar daia from from cinical studies in vavular il on

avaiatle, The ¥s I nonvabvr anial iiaion suppor the American Colage of Chelt Pysicians’ (ACCP)rec-
unmmnmrmmmndzumoumnmmmmwhwm»m
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Punfied Fack IX prapa7abons shoukd nol De used because they cannol ncraise the eveis of romiomiin, Factos

Vi and Factor X which are also depressad along wilt the levels of Factor 1X a5 a result of wartarin sodism treatment

Packed rad blood calls may also be gven if significant blood foss . infusions of blood or plasma should

be monitored carsully ko avoid precipkating pulmanary adema in eidery patients o patients with heart dissase

DOSAGE AND ADMINISTRATION:

The dosage and administration of wartann So0kim mMust be indhvidualzed Tor each patient according 1o the partice-

lar patient’s responsiveness 10 the drg. MMMNWWWMWSPMNR (See

Laborakary Canlrol below for full discussion on INFL}

Venous lincldiag pul Y

Mvaitable cinical evidence ndicates thal an INR of 2.0 1o 3.0 is sufficient for prophyluds and beatment of venous
and minimizes the ri asa_madmwumﬁs

o
Atrial Fibrillation:

Five recent cinical trials evahuzted the affects of warfarin in patients wath non-valvitar atrial fibritation (AF). Meta-
analysis findings of these shudies reveaied that the effects of wartarin in reducing thromboermbolic events incuding
MV‘IUWIMRWMMHM(ZOEH)NWNR(H!DSO] There was a significant reduc-
flon in minor bleeds & the low INR. Simiar data from clinical studies in valvlar &rial
avalble. The triais mmmwnmmumm'(mm-
uwmnmmuzonz.ouwuhmwwhwm»m.

Post-Myocardial letarction:
n post myocartkal infarcion patients, wartarin sodum wmﬂmmwﬂmmm
The racommendaton is

g
]
£
r
i
H
?;
i

mu
2t lower ond of his INR ange
Wechanical s Blograsthetic Hoart Valves:

In patients with machanical heart valve(s), long-term prophytads

mended. in patienis with bioprosthetic s}, based on mitad dGata, the Amencan College of Chest

Physicians recommends wartarn Tharapy 10 an INR of 2.010 3.0%or 12 weeks after valve insertion. n patients with

addRional risk faciors such as atrial frtation or prior Thromboambolism, consideration should be given for longer

er heragy.

Rocumenl Systomic Embctism:

in cases whers the risk of thromboambolism is great, such 25 in patients with recurrent systemic ambolism, 2 high-

o INR may be required.

A INR of gresier Then 4.3 appers lo pravide na adéitona! therapeutic benefl In most patients and s associ-

iod with 3 igher risk of blooding.

Initial Dosage:

mmdmmmmmmmmﬁwmmnnmsmw
other complications, does

wilh wartarin 1o an INR of 2.5 10 35 is recom-

response L wartarin
|md2n5mwmmmmwmmmmmnnmm
Maintsnance:

Most patiens are salisfacorily maintained at a dose of 2 o 10 mg dally. Fiexibillty of dosage is provided by break-
Iy scored tablets in haf. The individual dose and interval should e gauged by the patient's prothrombin response

Duration of Therapy:

‘The duration of therapy In #ach patient should be indivi in general,
ued unetll the danger of thrombosis and embalism has passad.

Missad Doss:

The anticoaguiant eflect of warkarin sodium persists beyond 24 hours. T the patient forgets to take the prescribed
dose of warkarin sodium at the scheduled time, the dosa should be taken s 5000 25 possible on the same day. The
patient shoukd not take the missed dose by doubling the dadly dose to make up for missed doses, but should refer
back 1 his or her physician.

Laboratery Conirol:

The PT reflects the depression of vitamin K depandant Factors Vi, X and II. There are saveral modvications of the

mmmmmmmwmnmmLudnmmmmm

dmm-wmwwdrrsmumwnwdmm  the approprizle
wmwmumwmu

administration nge. intervals bety

P detrminatons shoukd be basad upon the physicns judmant of he pabient rokabity and response lo

farin sodium in order ¥ maintain the individual within the therapeutic range. mmﬂemnnhhmmm

Mnmmnwumbmmwammmmm To snsure

mmmmmlm o wh vartain sodum (s PRECAUTIONS).
hromboplastin rsagents vary substantially in their senskivity 10 sodlum warfarin-induced effects on PT. To

mnwﬁmmlimnuwmmmn{‘%nw«w

bopkasi reagent pregared rom hurman brain. A

st o surartary e P n ol koragst o mmmﬁ»é)nwwmowmn

therapy should be contin-

formed the basis for recommended therapeutic ranges.
of 1.5 % 25 times controé mean normal PT, used sensitive human beain tromboplastin. When usieg te less sen-
mwmmmwnmmmmmummmm
gotad P range that reflect this decrease In sensiiviy
mmmuunuaawu.mww)s

mnmmmmwmunmwmmmmmnwmmm
focal rsagent 10 the reference preparation and is a measure of the sensitivity of a given thromboplastin to reduction
of vitamin K-depandent coaguiation Eactors; the lower the (S), the mors “sansitive” the rsagent and the closer the
derived INA will be 1o the observed PT ratio.!

The procsedings and recommendations of the 1982 National Conferanca on Antithrombotic Therapy 210 4 review
mmmmmwmwmhmmmmmm
addtional guideines for defining the appropriats therapeutic regimen.
mwwsimdnmnPrmwnmm(mzubamarumm(mzsmmm
apeutic range recomuniénded by the for thromboplesbins over a range of 15! values is shown in Table 25

TABLE
Refationship Betwesn INR 3nd PT Ratlos

Yot Thromboplasting With Different 191 Values {Sensitivities)
P Raties
] ] ] ] s
19 1 1 21 2
W00 2030 1622 1518 1445 1345
© WR283S 2535 1824 1720 1547 1415
© Trestmant Dariog Deivtry aad Surgery: i

The management of patients who undero dental and Surgical procadures requires ciose kaison betwasn atisnding
physicians, surgeons and dentists. WmmkmmewwWasmw

2 short period of ime, Bhe benefts and isks shoukd be sirangly considered.
Coaversion From Heparia Therapy:
Srcs e ot of iy s et hapari s peleed iy for rapid

mmmm

Warlarin sodiom may increase the aPTT test, even in the absence of L
mummmmmmsdmm‘ v

Achanarin may Aftart the PTANR natients me v SreQTANR

O



ﬂmmmm PU/INA 06lerTunabion  1BCOMITRNGR fu3i i b 3 1 s 0 im §on
cedure. In patients undergoing procacures who must RO 10, during, o iMine-
mmmmmumummnmnmmznmm
of the herapeutic range may safely allow for continued anticoaguiation. The opsrative site should be sufficiently fim-
[ mnmnmludwmhm Under these conditions, derkal
and minor surgical procedures may be pummwmmrdumm Some dental or surgical ro-
cadurs may necesskate the interrupiion of wartarin sodium therapy. When discontiouling wartarin sodium even for
@ short period of time, the banedits and risks should be sirongly considered.

Coaversion From Heparin Therapy:

Since the anicoaguiant effect of warfarin Sodium is Sekayed, hegiarin i preferred indially for rapid anficoagukation,
mmmmmmmmmwumumansm To
Lt & Uhdt
mnmmmmmsmuﬂmmmw&mmm
desired PTANR or prottwombin acthvity, heparin
MNW

mwmmnmumnumam During iniial therapy with wartarin
‘sodium, the intesterence with hegiarin ansicoaguiation is of minimal cinical significance.

s hoparin may aflectthe PTANR, patients eceiing both hegarin and wartarin sodum for PTANR
determination drzwn a st

« 5hours ater the iast IV bolus doss of heparin, of
» 4 hours her cessalion of a continuous IV infusion of heparin, or
» 24 hours sher $he Rast subcutaneous heparin injection.

HOW SUPPLIEL:
Wartarin Sodum Tablels, USP are avaliable 25
1 Pink, oval, fat-5aced, bavelec-edge, soored tabie. Debossed with SS5/31 on the scored side
00 baer 0n the other Side. Avaable in botes of:
100 NOC 0555-0831-02
500 NOC 0555-0831-04
1000 NOC 0555-0831-05
2mg Lavander, oval, flat-faced, , scored tablet. Debossed with 555/859 on the scored
00 3G byere 00 e Other side. Avallable in botties of
100 NDC 0555-0869-02
500 NDC 0555-0063-04
1000 NOC (555-0869-05
25mg: Graon, oval, Sat-faced, beveled-sdge, scorsd fablet. Debossad with 5557832 on the scored
‘side and byerr On the other side. Avatable In botties of:
100 NIX 0555-083242
500 NOC 0555083204
1000 NOC 0555-0832-05
4mg Biue, oval, Ral-taced, beveled-adge, scored tablet. Debossad with 555/874 on the scored side
and barr o the other side. Avaiable in bothes of
100 NOC 0555087402
1000 NOC 0555-0874-05
smg. Peach, oval, fiat-faced, bevelec-adge, scored ablet. Debossed with SS5/833 on the scored
side and yarr 0 the other sice. Avadabie in botties of
100 NOC 0555083302
500 NG 0555-0833-04
1000 NDC 0555-0833-05
75mg o, fatfaced, beveecodge, Soored ablel. Debassed with 555834 on the scored
immbmmmw«n uunmor
100
1000 uocusssomas
10mg: Whiz, oval, fiat-faced, beveled-adge, Scored tidiat. Debossad with 555835 on the scored
sice 3nd yerr DN e Other side. Avallable in bottles of.
10 NOC 0555-0835-02
0 NOC 0555-0835-04

Dispense with a ch-resistant dosurs i a Ight, it sesistank container 25 Gefned i the USP.
Prosectfrom ight.

Sure at controlle room smpacatus 15°30°C (59°-36'F).

CAUTION: Foderal i probibes dispansing wahou prascriphon.
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Submission Date:
November 1. 1996

Review of an Bioeauivalence Amendment

Backeround:

The original ANDA submitted on 05/10/95 included resuits of two bioequivalence studies on the

2 mg (2x2 mg) and 10 mg (1x10 mg) strength products. dissolution data and waiver request for
the 1, 2.5, 4, 5, 7.5 mg strength products.

A review of the original submission was completed 11/27/95 and 3 deficiencies were found. The
firm responded to these deficiencies in an amendment submitted on 05/16/96 which included
information of lot sizes of the 2 mg and 10 mg test products. assay methodology for dissolution
testing and resuits of 2 additional bioequivalence studies on the 2.5 mg (2x2.5 mg) and 5 mg
(1x5 mg) tablets respectively.

The review completed on 10/24/96 found 2 additional deficiencies in that amendment which were
related to the potencies and dissolution tests of the test and reference drugs used in the

bioequivalence studies for the 2.5 mg and 5 mg strengths. The current amendment is in response
to those 2 deficiencies.

Review:

Comparative dissolution tests were conducted by the firm on 1ts Wartarin Sodium tablets. 2.5 mg
and 5 mg, compared to Coumadin® tablets, 2.5 mg and 3 mg, respectively. manufactured by
Dupont Merck Pharmaceuticals. The method, resuits. content uniformity and potencyv are
presented below:

In Vitro Dissolution Testing

Drug (Genenic Name): Warfarin Sodium

Dose Strength:
ANDA No.:

2.5mgand 5 mg
40-145

Firm: Barr Laboratones. Inc.

Submussion Date:

11/1/96

T

7 amdinons for Nicsobtinn Toctina:




USP XXIII Apparaws: Paddle = RPM: 50

No. Units Tested: 12

Medium: Deaerated Water Volume: 900 ml

Tolerance: NLT 80% of wartann (Q) in 30 minutes (USP 23 speciricauon
Reference Drug:  Coumadin® Tablets (Dupont)

Assav Methodology:

II. Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Product
Times Batch # 4R83224 Batch # EIN319A

_(Minutes) Strength (me): 2.5 Strength (mg): 2.3

Mean % Range %CV Mean % Range %CV

5 45 ' 11.1 26 13.6
10 81 8.7 84 17.5
20 101 1.5 103 3.5
30 101 1.7 104 3.6

Test Product: content uniformity of 98.3% (1.8%CV), and potency of 98.3%
Reference Product: content uniformity of 99.8% (1.6%CV), and potency of 99.4%

_I

Sampling Test Product Reference Product

Times Batch # 4R83325 Batch # EJJ234A

(Minutes) Strength (mg): 5 Strength (mg): 3

Mean % Range %CV Mean % Range %CV

5 42 14.2 33 8.7
10 74 11.7 62 6.1
20 99 2.8 101 3.4
30 101 2.5 102 2.4

Test Product: content uniformity of 99.7% (2.01%CV), and potency of 100.0%
Reference Product: content uniformity of 99.3% (0.93%CV), and potency of 99.6%

Y |

Comment:

The dissolution test and potency data submitted by the firm are acceptable.

Recommendation:



L. All four bioequivalence studies conducted by Barr Laboratones. Inc. on its Warfarin
Sodium 2 mg, 2.5 mg, 5 mg and 10 mg tablets. Lot #4R86911, =4R83224. #4R83325
and #4R83512 respectively. companng 10 Coumadin® 2 mg, 2.5 mg, 3 mg, and 10 mg
tablets. lot #EFF122A, #EJN319A and #EJJ234A and FEFF101A respectively,
manufactured bv Dupont Merck Pharmaceuticai Co., in fasting volunteers, have been
found acceptable by the Division of Bioequivalence. These studies demonstrated that
Barr's warfarin sodium 2 mg, 2.5 mg, 3 mg, and 10 mg tablets are bioequivalent to the
reference product. Coumadin® 2 mg, 2.5 mg, 3 mg, and 10 mg 1ablets respectvely,
manufactured by Dupont Merck Pharmaceuticai Co., when administered under fasting
condition.

2. The dissolution tests conducted by Barr Laboratories, Inc. on its 1 mg, 2 mg, 2.5 mg, 4
mg, 5 mg, 7.5 mg and 10 mg tablets, lot #4R83123, #4R86911. #4R83224, #4R87427,
#4R83325, #4R83426, and #4R83512 respectively, have been found acceptable. The
dissolution testing should be incorporated into the firm's manufacturing controls and
stability program. The dissolution testing shouid be conducted in 900 mi. of deaerated
water at 37° C using USP 23 apparatus 2 (paddle) at 50 rpm. The test products should
meet the following USP 23 specification:

Not less than 80% of the labeled amount of warfarin sodium in the dosage form is
dissolved in 30 minutes.

3. The waivers of in vivo bioequivalence study requirements for Barr's warfarin sodium
tablets, ] mg, 4 mg, and 7.5 mg, are granted. The firm's warfarin sodium tablets, 1 mg, 4
mg, and 7.5 mg, are therefore deemed bioequivalent to Coumadin® tablets, | mg, 4 mg,
and 7.5 mg, respectively, manufactured by Dupont Merck Pharmaceutical Co.
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Warfarin Sodium Tablets Barr Laboratories. Inc.
1,2,25.4,5,75& 10 mg Pomona. NY

ANDA #40-145 Submission Date:
Reviewer: L. Chuang May 16. 1996

Review of an Amendment containing Two Bioeauivalence Studies. Dissolution Data
and Waiver Request

Background:

The original ANDA submitted on 05/10/95 contained results of two bioequivalence

studies on the 2 mg (2x2 mg) and 10 mg (1x10 mg) strength products. dissolution data
and waiver request for the 1, 2.5, 4, 5, 7.5 strength products.

Three deficiencies were described in the review completed 11/27/95 which were related
to the lot sizes of both test products, the assay methodology ~ described in the
dissolution tests, and the waiver request.

The firm responded with information on the lot size of both test products ©
tablets) and dissolution assay method and

results of two additional bioequivalence studies on the 2.5 mg (2x2.5 mg) and 5 mg

strength products to support the waiver request for the 1, 4, and 7.5 mg strength
products..

The two bioequivalence studies are reviewed below:

Bioequivalence Study -- 2 X 2.5 mg

The objective of this study is to compare the relative bioavailability of warfarin sodium following
a single dose of two of the firm's warfarin sodium 2.5 mg tablets with that of two of Coumadin®

2.5 mg tablets, manufactured by DuPont Merck in healthy adult maie volunteers under fasting
conditions.

The clinical study was conducted at _ _ Juring February 17-27
and March 17-27, 1996 with ] as investigators. The
analytical study was conducted at ) dunng the time

period of April 5-May 1, 1996 witb
analysis was conducted by

. .s the analvtical investigator. The statistical



The design was a single-dose, 2-way crossover in fasting male volunteers. The protocol and the
informed consent form were approved by the -
on January 31, 1996.

Twenty-six non-smoking male volunteers, 18-38 vears old. were enrolled. At enroliment. within
21 days prior to period 1 dosing, they all weighed within +10% of normal weight for their height
and frame. had an acceptable medical history, medication history, physical examination. sitting
blood pressure, heart rate, ECG, clinical laboratory evaluation., a non-reactive HIV 1 & 2
antibody screen, and negative screens for hepatitis B surface antigen and drugs of abuse.

Volunteers were instructed of the following restrictions:

1. not to take any non-prescription medication within 7 days prior to period 1 dosing

2. not to take any prescription medication within 14 days prior to period 1 dosing

3. not to take any caffeine, xanthine or alcohol-containing products within 48 hours prior to
each dosing and during blood collection period

4. report to the investigator of the intake of any concomitant medications during the period

of the study

The prothrombin time of each subject was monitored on study day -1 and day 28 between 18-24
hours prior to dosing and after each dosing at 24 and 96 hours.

Subjects were confined to the clinical facility from 10 hours before to 24 hours after dosing.

After an overnight fast of 10 hr, each subject received one of the following treatments with 240
mL of water:

Treatment A - Test Drug:  Warfarn Sodium tablets, 2 x 2.5 mg, Barr Laboratories,
Inc., lot #4R83224, potency 97.8%, , lot size
tablets

Treatment B - Reference Drug: Coumadin® tablets. 2 x 2.5 mg, Dupont Merck lot
#EJN319A, expires 10/98, potency not given

After a 29-day washout, each subject was crossed over to the alternative treatment.

Blood samples were obtained in EDTA vacutainers within 1 hour prior to dosing and at 10, 20,
30,45 minutes and 1, 1.5, 2, 3, 4, 6, 8, 10, 14, 24, 48, 72, 96, 144, 192, and 240 hours. Plasma
samples were prepared. frozen, and stored until the completion of the studv. They were then
packaged in dry ice and transported overnight to the analvtical site.

Subjects were not allowed to recline for the first four hours postdose or engage in any strenuous
activity during confinement.

(9]




Subjects fasted for 4 hours after dosing. No fluids were allowed for 1 hour before and 2 hours
after dosing except those taken with the drug. At 2 hours after dosing, 240 mL of water was
given to each subject and standard fluid and food were served thereatter.

For satety monitoring, blood pressure and heart rate were measured prior to dosing and at 12, 24,
and 240 hours after dosing. Within 14 days after the last blood collection. each subject completed
an exit procedure including general observations, physical examination, blood pressure, heart rate
and body temperature evaluation.

Anaivtical Method -- Not for Release through FOI.:

(UP)




The mean plasma concentrations of warfarin at each sampling time point atter both treatments and
the mean pharmacokinetic parameters are presented below in Table 1.

Table 1: Mean (C.V.%) Plasma Warfarin Concentrations (ng/mL) at Each Sampling Time Point and the Mean
Pharmacokinetic Parameters (n=25-2 X 2.5 mg Tablets)

Time (hour) Barr Dupont Merck
(Treatment A) (Treatment B)
0 0.724  (500) 0
0.17 117.68 {62) 73.84 52)
0.33 | 409.88 (39) 356.94 (42)
0.50 525.48 (26) 503.04 27
0.75 540.68 (18) 513.96 (19)
1.00 496.64 (19) 485.80 (18)
1.50 438.16 (18) 439.28 (18)
2.00 417.76 17 416.40 (18)
3.00 390.20 an 397.76 (20)
4.00 369.16 (16) 380.36 21
6.00 308.04 15) 315.52 20)
8.00 297.96 (17 297.52 :18)
10.00 283.84 17 291.20 (16)
14.00 254.08 (15) 255.56 116)
24.00 210.12 (18) 218.76 116)
48.00 131.67 121) 137.60 116)
72.00 90.18 (23) 91.60 (18)
96.0 63.52 (24) 64.06 :22)
144.0 38.42 (25) 27.17 (27
192.0 23.77 129) 25.39 29
240.0 20.56 29) 20.52 27




AUC,. (ng*hr/ml) | 20628.16 17 2090720 :15)

AUC. . (ng*hr/mL) | 2304104 (18) 2331083 17

Cox (ng/ml) 583.84 (17 56844 16)

LNAUC,, 9.9201. 20334.38" 9.9368. 20676.44*

LNAUC, .. 10.0299. 22695.72* 10.0426. 22984.80°

LNC_ 6.3562. 576.04* 6.3304. 561.37*

T (hour) 0.665 (39) 0.846 (84)

T, (hour) 77.914 (30) 79.10 (36) |

a = geometric mean

Analysis of Variance was performed using SAS GLM procedure. The model included sequence,
subject, subject within sequence, treatment and period as factors. The sequence effect was tested

using the subjects within sequence effect as the error term. The treatment and period effect were
tested against the residual mean square error.

No significant effects were detected for non-transformed and log-transformed AUC,, AUC,,,; or
Cramx:

The LS means of the non-transformed and log-transformed pharmacokinetic parameters, ratios of
these means and the 90% confidence intervals of test product versus reference product are
presented in Table 2.

Table 2: Statistical Analvsis - Warfarin Sodium - 2x2.5 mg (n=25)

[ ——

Parameter LS Means LS Means TR 90% Confidence
(Test) {Reference Interval

AUC,, 20601.06 20889.89 0.99 (0.957-1.015

LNAUC,, 9.920068 9.93676 0.98° (0.954. 1.014)
(20334.38% (20676.64"

AUC, 23025.89 23303.73 0.99 (0.958: 1.018)

LNAUC, 10.02993 10.04259 0.99" (0.558: 1.018)
(22695.72% (22984 .80%

Crx 583.97 568.09 1.03 (0.979. 1.076)

LNC,,, 6.356181 6.330375 1.03° (0.977-1.078)
(576.04% (561.37

a = Geometric Mean
b = Ratio of Geometric

Means




Comments:

1. The potency of the reference drug used in this bioequivalence study was not reported.

2. The computation of all AUCO-t, AUC,,, and C,,, and their 90% confidence intervals
have been confirmed by the reviewer.

Bioequivalence Studv - 1 X 5 mg
The objective of this study is to compare the relative bioavailability of warfarin sodium following

a single dose of the firm's warfarin sodium 5 mg tablets with that of Coumadin® 5 mg tablets,
manufactured by DuPont Merck in healthy adult male volunteers under fasting conditions.

The clinical study was conducted at B duning January 6-16 and
February 3-13, 1996 with as investigators. The
analytical study was conducted at during the time
peniod of February 16-March 18, 1996 with s the analytical investigator. The

statistical analysis was conducted by

The design was a single-dose, 2-way crossover in fasting male volunteers. The protocol and the
informed consent form were approved by the

. on December 26, 1995.

Twenty-six non-smoking male volunteers, 18-38 years old, were enrolled. The screening
procedure, restrictions, and safety monitoring were the same as those in the previous study.

Subjects were confined to the clinical facility from 10 hours before to 24 hours after dosing.

After an overnight fast of 10 hr, each subject received one of the following treatments with 240
mL of water;

Treatment A - Test Drug: Warfarin Sodium tablets, 1 x 5 mg, Barr Laboratories, Inc.,
lot #4R83225, potency 96.7%, , lot size

Treatment B - Reference Drug: Coumadin® tablets. 1 x 5 mg, Dupont Merck lot
#EJJ234A, expires 07/98, potency not given.

After a 28-day washout. each subject was crossed over to the alternative treatment.

"Tl.,-. Wimnad nnm‘l]:mon'ohq—‘..‘- Ax___]_(sﬁ_rj,r\_:__ PR | A__I K [ __-‘r'_-:-._ feimmm 4t ammam nA "

a = Geometric Mean
b = Ratio of Geometric Means
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Table 3: Mean (C.V.%) Plasma Warfarin Concentrations (ng/mL) at Each Sampling Time Point and the Mean

Pharmacokinetic Parameters (n = 25 - 1x5 mg Tablet)




Time (hour) Barr Dupont Merck
(Treatment A) (Treatment 8)
0 0. 0
0.17 138.49 (78) 101.52 :94)
0.33 465.40 38) 318.92 54
0.50 579.76 i14) 489.76 -26)
0.75 559.48 (13) 556.32 17
1.00 527.40 (17 518.76 13)
1.50 461.56 ) 468.44 (14)
2.00 444.28 (16) 435.88 ‘15
3.00 400.16 (16) 408.92 (1)
4.00 383.68 (16) 388.00 115
6.00 323.40 (20) 317.40 (13)
8.00 295.80 (an 298.76 (17
10.00 287.52 an 284.92 (13)
14.00 265.80 Y] 264.40 (14)
24.00 211.88 (19) 210.88 (16)
48.00 138.26 20 140.76 (17)
72.00 98.47 (26) 96.89 (24)
96.0 71.16 2n 67.50 (19
144.0 38.87 (23) 10.51 (23)
192.0 27.27 (32) 2497 123)
240.0 18.58 (26) 17.34 126)
AUC,, (ng*hr/mi) 21565.81 {19) 21280.60 {15)
AUC, (ng*hr/ml) | 23243.92 (18) 22790.44 15
| Cop (ng/ml) 618.04 (1N 600.12 118)
LNAUC,, 9.9620. 21204.92* 9.9547. 21050.82°
LNAUC, 10.0373. 22863.64" 10.0235. 22551.23°
LNC_. 6.4128. 609.58" 6.3794. 389.58*
T, thour) 0.608 (36) 0.776 137
T, .. (hour 61.446 (13) 59.16 (13)




a = geometric mean

Analysis of Variance was performed using SAS GLM procedure. The model included sequence.

subject, subject within sequence. treatment and period as factors. The sequence effect was tested
using the subjects within sequence effect as the error term. The treatment and period effect were
tested against the residual mean square error.

No significant effects were detected for non-transformed and log-transformed AUC,, AUC,, or
Crx

The LS means of the non-transformed and log-transformed pharmacokinetic parameters, ratios of

these means and the 90% confidence intervals of test product versus reference product are
presented in Table 4.

Table 4: Statistical Analvsis - Warfarin Sodium - 1x5 mg (n=25)

Parameter LS Means LS Means TR 90% Confidence
(Test) (Reference) Interval
AUC,, 21525.80 21261.64 1.01 (0.984: 1.041H
LNAUC,, 9.961989 9.954695 1.01° {0.980; 1.036)
(21204.920 (21050.82%
AUCQ,M 23205.77 22776.60 1.02 (0.990- 1.048)
LNAUC, 10.03730 10.02354 1.01° (0.985: 1.044)
(22863.64% (22551.23%
Crxx 616.75 599.76 1.03 (0.977. 1.080)
LNC,__ 6.412774 6.379417 1.03° (0.984: 1.086)
(609.58% (589.58M
a = Geometric Mean
b = Ratio of Geometric Means
Comments:
1. The potency of the reference drug used in this bioequivalence study was not reported.

2. The computation of all AUCO-t, AUC,, and C,,, and their 90% confidence intervals
have been confirmed by the reviewer.

General Deficiencies:

1. The potencies of both reference drugs, Coumadin® 2.5 mg and 5 mg tablets. lot




#EJN319A and #EJJ234A respectively, were not reported.

2. The firm did not submit any dissolution data comparing the same lots of test and
reference drugs used for above bioequivalence studies.

Recommendation:

1. Both bioequivalence studies conducted by Barr Laboratories, Inc. on its Warfarin Sodium
2.5 mg and 5 mg tablets, Lot #4R83224 and #4R83225 respectively, comparing to
Coumadin® 2.5 mg and 5 mg tablets, lot #EIN319A and #EJJ234A respectively,
manufactured by Dupont Merck Pharmaceutical Co. in fasting volunteers, have been
found incompiete due to deficiency #1.

2. The firm should conduct comparative dissolution tests comparing Barr's Warfarin Sodium
tablets, 2.5 mg and 5 mg, lot #4R83224 and #4R83325 respectively, to Coumadin® tablet,
2.5 mg and 5 mg, lot #EFF122A and #EJJ234A respectively. The dissolution testing
should be incorporated into the firm's manufacturing controls and stability program. The
dissolution testing should be conducted in 900 mL of water at 37° using USP 23 apparatus
2 (peddle) at 50 rpm. The test products should meet the following specifications:

Not less thar f the labeled amount of warfarin in the dosage form 1s
dissolved in 30 minutes.

3. The waiver of in vivo bioequivalence study requirements for the firm's Warfarin Sodium 1

mg, 4 mg, and 7.5 mg tablets can not be granted per 21 CFR320.22(d)(2) at present due
to the deficiencies.

The above deficiencies and recommendations should be forwarded to the firm.

— ; P '
' Y Ll
~ //Wf\./{,/ - & . \/ —
Lin-whei Chuang

Division of Bioequivalence
Review Branch I

RD INITIALED RMHATRE —
FT INITIALED RMHATRE VZM&@-’I M- MAs (= “’/—'-’4/?4

cc: ANDA 40-145 (original, duplicate), Chuang HFD-652 (Huang), Drug File.
Division File.

' First Dratt LWC. 09/16/96. c:\wptiles\d0145sww.396
Final Pink. LWC, 10/24/96, x:\new\firmsam\barr\itrs&revid0145sw.396
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Warfarin Sodium Tablets Barr Laboratones. Inc.
1,2,2,5,4,5,75& 10 mg Chesterfield. Missoun
ANDA #40-145 Submuission Date:
Reviewer: L. Chuang May 10. 1995

WP# x:\new\firmsamutrs&revi40145sdw. 595

Review of Two Bioeguivalence Studies. Dissolution Data and Waiver Reguest

Introduction:

Warfarin Sodium is an anticoagulant drug. The drug acts by
inhibiting the synthesis of vitamin K dependent coagulation
factors. The resultant in viyvgo effect is a sequential depression
of Factors VII, IX, X, and II activities. The degree of
depression depends on the administered dose. It is indicated for
the prophylaxis and/or treatment of venous chrombosis.

Warfarin is a racemic mixture of S and L enanticmers. The S
enantiomer is 3-5 times more potent than the R enantiomer. The
oral absorption of warfarin sodium is compliete. Maximum plasma
concentrations occur in 1 to 9 hours. It is approximately 97%
bound to plasma albumin. An anticoagulation effect generally
occurs within 24 hours. However, peak anticocagulant effect may
be delayed 72 to 96 hours and its duration of action may persist
for 4 to 5 days. The half-life of warfarin sodium is about 2.5
days and it is metabolized in the liver toc inactive metabolites.

The dosage of the drug is dependent on the response of the
patient. Dosage should be controlled by determination of one
stage prothrombin time. Most patients are satisfactorily
maintained at 2-10 mg/day.

The listed reference drug cZ warfarin sodium s Ccumadin®

cablets, 1, 2, 2.5, 4, 5, 7.5 and 10 mg, —=anulIactured by
DuPont Merck Pharmaceutical Co..

Bicequivalence Study -- 2 X 2 mg

The objective cf this study is to compare t—xze resiative
biocavailability of warfarin sodium following a single dose of the
firm's 2 mg tablets with that of Coumadin™ Z mg cablets,
manufactured by DuPont Merck in healthy adul: male volunteers

under fasting ccnditions.

The clinical study was conducted at

Jduring October 16-26 and Novemper _2-23, 1394 with
as -.onvestigatcrs. The
analytical study was conducted at in
jur:ng the time periocd of January Z5 - February 20,

1995 with



The design was a single-dose, 2-way crossover 1 fasting male
-rolunteers. The protocol and the informed cconsent Zorm were
approved by the

on Septemper 8, 1994.

Twenty-six (24 plus 2 alternates) male volunteers, 18-37 years
21ld, were enrolled. Each volunteer completed tihe screening
crocess within 14 days prior to pericd 1 dosing. The inclusion
criteria were:
1. male, 18-40 years old, within + 10% of ideal weight for

height and frame
2. good health as determined by medical history, physical

examination, and laboratory tests (hematology, serum
chemistry, urinalysis)

3. negative screening of HIV 1 & 2 antibody and hepatitis B
surface antigen
4., negative urine drug screen of ethyl alcchol, amphetamine,

barbiturates, benzodiazepines, cannabinoids, cocaine
metabolites, opiates and phencyclidine
E. comprehension of and ability to sign the consent form

The exclusion criteria were:

1. recent history of alcocholism or drug abuse

2. requirement of medication for the treatment of any disorder

3. clinical laboratory test results outside acceptable range
and deemed clinically significant

4. history of allergy to warfarin sodium or related drugs, and
any clinically significant allergy

5. clinically significant illness within 4 weeks prior to
period 1 dosing

5. current tobacco product users

intake of any drugs within 20 days that zre Xnown to be
zoxic to major organs
donating more than 150 mL of tlcoed or

raceliving any
investigational drugs within 20 days pricr o period 1
dosing
8. reporting the intake cf prescription medication or had

plasmapheresis within 14 days prior to reriod 1 dosing

Volunteers were instructed cf the following restrictions:

1. not to take any non-prescription medication within 7 days of
period 1 dosing
2. not to take any aspirin or any NSAIDS within 72 hours of

period 1 dosing and at any time during the study

not to take any caffeine, xanthine or alcohol-containing
products within 48 hours prior to each dosing and during
blood collection pericd

report o the investigator cof the intake <f any concomitant

()

=

1)



medications during the period of the study

The prothrombin time of each subject was monitcred on study day
-1 between 18-22 hours prior to dosing and after each dosing at
24 and 96 hours.

Subjects were confined to the clinical facility from 10 hours
before to 24 hours after dosing. After an overnight fast of 10
hr, each subject received cne of the following treatments with
240 mL of water:

Treatment A - Test Drug: Warfarin Sodium tablets, 2 x 2 mg,
Barr Laboratories, Inc., lot
#4R86911, potency 101.1%,
manufacturing date 07/12/94, lot
size not given

Treatment B - Reference Drug: Coumadin® tablets, 2 x 2 mg,
Dupont Merck lot #EFF122A,
expires 05/96, potency 98.9%.

After a 28-day washout, each subject was crossed over to the
alternative treatment.

Blood samples were obtained in EDTA vacutainers within 1 hour
prior to dosing and at 10, 20, 30, 45 minutes and 1, 1.5, 2, 3,
4, 6, 8, 10, 12, 14, 24, 48, 72, 96, 144, 192, and 240 hours.
Plasma samples were prepared, frozen, and stored until the
completion of the study. They were then packaged in dry ice and
transported overnight to the analytical site.

Subjects were not allowed to recline for the first four hours
postdose or engage in any strenuous activity during confinement.

Subjects fasted for 4 hours after decsing. No fluids were allowed
Zor 1 hour before and 2 hours after deosing except those taken
with the drug. At 4 hours after dosing, 240 mL of water was

given to each subject and standard fluid and food were served
thereafter.

For safety monitoring, blood pressure and heart rate were
measured prior to dosing and at 12, 24, and 240 hours after
dosing. Within 14 days after the last blood collection, =ach
subject completed an exit procedure including general
observations, physical examination, blood pressure, heart rate
and body temperature evaluation.

Analytical Method -- Not for Release through FOI.




Resulfs:

The results of safety monitoring of crothrombin time, blood
pressure and heart rate were reviewed by th the
medical investigator, and the results were either within the
reference range or considered not clinically significant.



The study was completed in 25 of the 26 subjects enrolled,
subject #6 failed to report for period 2 and was dropped from the
study. There were 4 subjects who deviated £rom the protocol and
took a multivitamin (#2), vitamin C (#4) and ibuprofen (#16), all
at -6 days and #22 toock a multivitamin at -3 days. Two cases of
minor problems were resolved prior to period 1 dosing and no
medications were needed, i.e., subject #1 had rhinitis on day -12
and #11 had muscle aches during days 8-26 before the start of the
study. All these deviations were considered acceptable by the
medical investigator.

Thirty-one (31) adverse events were reported in 16 subjects, 10
subjects reported 14 events during treatment A and 12 subjects
reported 17 events during treatment B. Only 9 of these events
were possibly or probably related to the administered drug, they
were dyspepsia, flatus (2 events), headache (5 events) and
scratchy throat.

The results of exit procedures did not reveal any clinically
significant abnormalities.

The plasma samples from 24 subjects (first 12 subjects from each
sequence who completed the study) were assayed for warfarin.
Among the 1056 study samples analyzed, 11 were repeated. Two (2)
were repeated due to anomalous values, each was repeated twice
and median values were used in the final report.

The mean plasma concentrations of warfarin at each sampling point
after both treatments and the mean pharmacokinetic parameters
are presented below in Table 1.

www b Sampling Time Point i the M 5 i I
(n =24 - 2 X 2 mg Tablets)

)
Time Barr Dupont Merck
(hour) (Treatment A) (Treatment B3)

0 0 0

0.17 90.69 (64) 109.0°9 (82)

0.33 228.42 (49) 333.62 (45)

0.50 418.93 (31) 417.58 (22)

0.75 395.04 (23) - 407.73 (20)

1.00 360.37 (21) 380.2°2 "21)

1.50 326.71 (23) 343.67 '18)

th



2.00 310.82 (20) 325.i7 (20)
3.00 290.46 {21) 301.54 (20)
+.00 269.92 (20) 281.04 (19)
5.00 219.33 (18) 229.29 (19)
2.00 205.42 (16) 213.12 {18)
10.00 200.12 (16) 209.21 {18)
12.00 192.50 (18) 202.87 (22)
14.0Q 182.54 (15) 192.96 (19)
24 .00 156.12 (18) 163.68 (22)
48.00 107.80 (22) 105.20 (21)
72.00 74.72 (22) 74 .33 (23)
96.0 53.41 (23) 54.30 (24)
144.0 33.92 (30) 36.13 (28) II
192.0 22.97 (32) 22.68 (28) ||
240.0 16.26 (44) 17.55 (36) “
AUC,., 16263.12 (19) 16710.33 (20)
(ng*hx/mL)
AUCy. ¢ 18310.33 (20) 18806.33 (22)
(ng*hr/mL)
C... (ng/mL) 457.25 (23) 465.00 {21)
| LNAUC... 9.679776, 15990.9° 9.705314, 1£404.%"
i LNAUCA., ¢ 9.797043, 17980.5° 9.820654, -2410..°
LNC.., 6.101001, 446 .3° 6.120309,; 455.0°
T.., (hour) 0.6313 (60) 0.6346 ‘S6)
T.,» (hour) 78.9087 (14) _ 80.4417 14) |
a = geometric mean

Analysis of Variance was performed using SAS GLM procedure. The
model included sequence, subject, subject within sequence,
treatment and period as factors. The sequence effect was tested
using the subjects within sequence effect as the =2rror term. The
treatment and period effect were tested against the residual mean
sgquare error.



Cnly significant ceriod effects were derercad far AUC..., AUC.
LNAUC,.., and LNAUC._,,. (p=0.0001-9.0005)
vericd 1.

=~ ; . T -:inf,
Wwlt Teriod 2 higher <than

-_—

“he LS means of the non-transformed and lcg-Transicrmed
oharmacokinetic carameters, ratics ci -hese —eans and
conridence intervals of tast product -rersus

Tresented in Table 2.

cthe 20%
reference croduct are

™ . 3 y { - w . - 3 - =
— — ———— =y
Parameter | LS Means LS Means T/R 90% Confidence
(Test) (Reference) Interval
AUC.,_. 16263.1 16710.3 0.¢7 (0.949; 0.998)
LNAUC,.. 9.679776 5.705314 0.57° (0.%249; 1.000)
{1£990.9%) {16404 .5
AUC._i ¢ 18310.3 18806.3 0.57 {(0.%947; 1.000)
LNAUC,. 9.797043 9.820654 0.¢8° (0.950; 1.000)
(17980.5%) (18410.1%
Crax 457 .25 465.00 0.98 (0.922; 1.170)
LNC. ., . 6.01001 6.12030¢9 0.28” (0.887; 1.080)
(446 .3°) (455.01°%)
a = Geometric Mean
b = Ratio of Geometric Means

Lomments:

The Iirm 4id not provide the 1zt size <fF ==
this picequivalence study.

Biocegquivalence Study -- 1 X 10 mg

The objective oI this study is to compare -he relative
bicavailability of warfarin sodium Zcllowing a single dose of the
firm's 10 mg tablet with that of Coumadin® -2 mg tablet,
manufactured by Dupont Merck in healthy adul:z male volunceers
under fasting conditions.

The cliinical study was conducted ac
luring the time pericd cIf Ccicber :-22 and November 6-
19, 1994 with as
investigaters. The analvtical sctudv was conducted ac
_ in during the time pericd cf January
11 - Februvary 1, 1395 with 25 T2 analvtc.cal




investigator.

The design was a single-dose, 2-way crossover study in fasting
male volunteers. The protocol and the informed consent form were
approved by the

on October 6, 1994.

Twenty-six (24 plus 2 alternates) male volunteers, 18-39 years
old, were enrolled. Each volunteer completed the screening
process within 14 days prior to period 1 dosing. The inclusion
and exclusion criteria were the same as those reported in the
previous study.

All subjects were subjected to the same restrictions as reported
in the previous study. The prothrombin time of each subject was
monitored on study day -1 between 18-22 hours prior dosing and
after each dosing at 24 and 96 hours.

Subjects were confined to the clinical facility from 10 hours
before to 24 hours after dosing. After an overnight fast of 10
hr, each subject received one of the following treatments with
240 mL of water:

Treatment A - Test Drug: Warfarin Sodium tablets, 1 x 10 mg,
Barr Laboratories, Inc., lot
#4R83512, potency 101.7%,
manufacturing date 07/08/94, lot
size not given

Treatment B - Reference Drug: Coumadin® tablets, 1 x 10 mg,
Dupont Merck lot #EFF101A,
expires 04/96, potency 98.9%.

The washout period (28 days), blecod sample czllection schedule,
plasma storage, subjects' restriction cn £luid, food and physical
activity, and safety monitoring were the same as those reported
for the previous study.

jola) - =
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The results of safety monitoring of prothrombin cime, blood
pressure and heart rate were reviewed by the the
medical investigator, and the results were either within the
reference range or considered not clinically significant.

Subject #4 had a blood pressure reading of -28/44 at 12 hours
postdose during period 2 (treatment B).

The study was completed in 25 of the 26 subjects enrolled,
subject #21 was dropped from the study prior to period 2 dosing
due to bilateral otitis and pharyngitis and was given oral
antibiotics. His failure to complete the study was not related
to study medication.

Before study initiation, two subjects deviated from protocol, #12
took 400 mg of Ibuprofen at day -7 and #18 took a multivitamin

tablet on day -6. These deviations were considered acceptable by
the medical investigator.

During the course of the study, 4 subjects deviated from the
protocol, #6 toock vitamin C on days 17-18, #9 took acetaminophen
on days 2-3 and Walfed cold medicine on days 3-5, #20 was treated
for laceration with topical medications of ketadine, 1%
xylocaine, epinephrine, and bacitracin, and #23 took Sudafed on
days 2-6. These medications were considered by the investigator
not to effect the integrity of the study.

Twenty-two (22) adverse events were reported in 11 subjects, 8
subjects reported 12 events during treatment A and 7 subjects
reported 10 events during treatment B. Only 3 of these events
were possibly or probably related to the drug administered, they
were all related to headache. Other adverse complaints included
conjunctivitis, edema, fracture of the finger, =zot Z£lushes,
~aceration of left eyebrow, antecubital pain. charyngitis, head
congestion, chest congesticn and rhinitis.

The results of exit procedures did not reveal any clinically
significant abnormalities.

The plasma samples from 24 subjects (first .2 subjects from each
sequence who completed study) were assayed fcr warfarin. Among
the 1056 study samples analyzed, 12 were repeated. Three (3)
were repeated due to anomalous values, each was repeated twice
and median values were used in the final reporc.

The mean plasma concentrations of warfarin at =2ach sampling point

after both treatments and the mean pharmacckinetic parameters
are presented below in Table 3.

ble 3: M (C.v.%) P Warfarin Copce . (na/mL)_al



Time Barr Dupont Merck
i {hour) {(Treatment A) {(Treatment BRE)
i
; 2 0 0
| 2.17 199.60 (73) 211.44 ‘84)
J.33 711.33 (55) 638.75 {59)
0.50 985.00 (39) 881.04 (46)
0.75 1054.37 (25) 984 .33 (33)
1.00 1053.17 (13) 968.79 (24)
Z.50 1006.08 (11) 970.50 (12)
; 2.00 934.96 (8.8) 923.83 (13)
2.00 875.50 (8.9) 897.62 (12)
4,00 829.87 (10) 828.67 (12)
5.00 705.00 (9.8) 715.12 (11)
8.00 682.70 (9.1) 697.75 (13)
10.00 639.25 (8.9) 649.50 {11)
12.00 605.83 (10) 612.67 (11)
24.00 575.62 (12) 571.54 {11)
| _24.00 479.04 (11) 477.83 t13)
é 148.C0 289.¢92 (15) 299.C4 ‘18)
| 72.00 193.00  {22) 195.323  '25)
26.00 135.46 (33) 220.67 (31)
144.00 64 .33 (30) 63.90 (39)
182.00 38.29 (37) 37.05 {38)
240.00 25.75 (35) 25.10 (46)
312.00 15.38 (50) 15.47 '60)
AUC,_. 44740.42 (18) 44211.833 {15)
(ng*hr/mL)
AUCh_,ps 46612.75 (15) 46080.83 119)
(ng*hr/mL)
il C... ‘na/mL) 1208.83 r17) 1172.7¢ 16)
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LNAUC.._. 10.6978, 44257.7° 10.6812, +3530.1°
LNAUC,_... 10.7383, 46089.1° 10.7211, 45303.6°
LNC.., 7.0844, 1193.2° 7.0615, 1166.2°
T.., (hour) 0.8296  (44) 1.0346 (65)
T... (hour) 71.9333  (30) 71.2167 (31)

a = geometric mean

Analysis of Variance was performed using SAS GLM procedure. The
model included sequence, subject, subject within sequence,

treatment and period as factors. The sequence effect was tested
using the subjects within sequence effect as the error term. The

treatment and period effect were tested against the residual mean
square.

No significant effects were detected for any of the variables of
any of the parameters.

The LS means of the non-transformed and log-transformed
pharmacokinetic parameters, ratios of these means and the 90%

confidence intervals of test product versus reference product are
presented in Table 4.

[ : 5 - w 4 3 - =
—— e ———— —— .
Parameter | LS Means LS Means T/R 90% Confidence
(Test) (Reference) Interval
AUCA_. 44740 .42 44211.83 1.01 (0.982; 1.04)
LNAUC., 10.63778 10.68121 1.22° (0.988; _.28)
(44257 .7%) (43520.1%
AUCA., ¢ 46612.75 46080.83 1.01 (0.982; 1.04)
LNAUC,. ¢ 10.73833_ 10.72114 1.02° (0.989; -.05)
(46089.1°) (45303.6%
Cras 1208.83 1179.79 1.02 (0.946; 2.10)
LNC...x 7.0844 7.061469 1.02° (0.951; 1.10)
| (1193.21%) (1166.16%)

Geometric Mean
Ratio of Geometric Means

U N

comments:
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1. Using the data provided on the sponsor's diskette, the
reviewer confirmed the values for the means and confidence
intervals of the non-transformed and log-transformed AUC,..,
AUC,.ins and C,,, reported by the sponsor.

2. The firm did not provide the lot size of the test product
used in this biocequivalence study.

3. The pharmacokinetics of warfarin seems to be dose
independent as derived from the results of the two
bicequivalence studies in this submission. The AUC,.,, and:

Cuazx @re both proportional to the administered dose as
presented below in Table 5:

Table 5: Dose Proportionality of PX Parameters

Administered Dose AUCo_ ¢ Caax

4 mg 18558 461

10 mg 46347 1194

Ratioc (10 mg/4 mg) 2.50 2.59

4. The labeling of Coumadin® does not contain any information
related to the effect of food. Therefore, no food-related

study is required.
Dissolution Testing:

Comparative dissolution tests were conducted by the firm on its
Warfarin Sodium tablets, 1 mg, 2 mg, 2.5 mg, 4 mg, S mg, 7.5 mg,
and 10 mg, compared to Coumadin® tablets, 1 mg, 2 mg, 2.5 mg, 4
mg, S mg, 7.5 mg, and 10 mg, respectively, manufactured by Dupont

Merck Pharmaceuticals. The method and results are presented in
Table 6.

Table 6 - In Vitro Dissolution Testing

Drug (Generic Name): Warfarin Sodium

Dose Strength: lmg, 2mg, 2.5 mg, 4 mg, Smg, 7.5 mg and 10 mg
ANDA No.: 40-145
Firm: Barr Laboratories, Inc.
Submission Date: 5/10/95
I. Conditions for Dissolution Testing:
USP XXIII Apparatus: Paddle RPM: 50
No. Units Tested: 12
Medium: Deaerated Water Volume: 1200 ml
Tolerance: NLT .f warfarin (Q) in 30 minutes
Reference Drug: Coumadin® Tablets (Dupont)
Assav Methodology:
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it “esults of In Vitrs Zissoluticn Ta2sting:

. Zampiilng Tast FroQuct Feference c-rcauet

. Times 3atch 5 =R83123 Zatcn = I202ZA

' Monutes) Strenath mag):r L ZtrengT  TO): L

é Mean = -ange 5CV Mean * | fange LCV

o 42.4 11.3 6.3 ’ 29.5

= 93.3 T1 | =26 | 17.5
o .100.2 3.3 | 103.s l 4.6
30 100.8 3.3 104.0 I 4.2

Sampiing

Test Product Reference ~roduct
T.mes Batch # 4R868%911 Batch § EFF122

‘Minutes) Strenath :mg): 2 Strength =a): 2
Mean 3% Zange |%CV Mean * | =~ange %CV
2 35.8 13.7 22.0 ' 16.0
| 10 70.0 13.2 79.6 19.4
20 105.2 1.9 102.0 2.9
30 105.7 2.2 101.9 I 2.7
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Sampling Test Product Reference Froduc:t
Times Batch # <R83224 Batcnh 3 ZITB034A
{Minutes) Strength ‘ma): 2.8 Strencth =mg): 2.8
Mean % Range 3CV Mean * ! Ranage SCV
I 45.5 26.5 27.% | 14
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% Sampling Test Product Reference Froduc:

i Tilnes Batch # 4RB7427 3atecn s HAD12B

1 ‘Minutes) Strength ‘mag): 4 Strencth <oy 4

i Mean % Fange ICV Mean = ‘ Range ECV

I 38.9 11.3 z2.¢8 I 18.2

1 ia 2.4 7.6 8.9 | 8.9
22 9.7 1.3 9.2 l 8.5
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L 20 100.8 l .2 | in0.8 l 6.6




Sampling Test Product Reference Product
Times Batch # 4R83325 Batch # HEFAOllAa
(Minutes) Strengrth (mg): S Strength (mg): S
Mean % Ranae $CV Mean % Ranqge CV
S . . . l
37.4 12.3 26.4 23.7 ’
10 72.7 10.9 56.0 i 6.6
20 99.0 5.1 92.3 .
| 16.4 k
30 99.9 4.8 | 101.7 | 1.4

Sampling Test Product Reference Product
Times Batch # 4RB83426 Batch # EEO0O226A
(Minutes) Strength (mg): 7.5 Strength (mg): 7.5
Mean % Range %CV Mean % Range sCV
5 37.8 13.1 32.5 16.2
10 90.2 13.1 62.0 11.8
20 "103.2 1.9 95.7 6.6
30 103.3 2.0 98.6 4.2

Sampling Test Product Reference Product
Times Batch # 4R83512 Batch # EFEO1lA
(Minutes) Strength (mg): 10 Strength (mg): 10
Mean % Range sCV Mean % Range SCV
5 31.3 15.4 36.1 9.1
10 64.2 15.4 65.2 5.8
20 98.9% 2.3 85.2 2.1
30 101.0 1.5 89.6 1.8

The firm did not submit the assay methodology used for the

dissolution test except quoting

B for Wai £ Bj ival Tests : Wafarin Sodi
Tablets, 1l mg, 2.5 mg 4 mg, 5 mg, and 7.5 mg

In support of this request

the firm has submit-ed,
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“wo inn vivo bicegquivalence studies

comparative dissolution tests,

Zormulations for all strengtiis ol

Tablers in Table ¢6:

chie
-
-

and

(=g

-

Zirm!

the apove
following ccmparative
= Wwarfarin

in vitro

Sodium

Table 6: Quantitative List of Components of Warfarin Sodium Tablet
Manufactured by Barr Laboratories

1 mg 2 mg

2.5

mg | 4

4 mg

5 mg

10 mg

Ingredients

mg/Tablet

Warfarin Sodium~* 2.00

1.00

2.30

4.00

w

.00

10.00

Anhydrous Lactecser™

Pregelatinized Starch

dydroxypropyl
Methvlcellulcse

Magnesium Stearate

D&C Red #6

FD&C Blue #2

FD&C Red #40

FD&C EBlue #1

D&C Yellow #6

D&C Yellow #10

Total Weight 220.00 220.00

220.00

220.C0

220.00

220.00

220.00

Weight
Wwelignt
Not

adjusted
adjusted
cresent

< %

NP

-

which is acceptable

\8]

The ratio of the weight of
total tablet weight of the
is the same as that of the

7).

)

The ratio of the weight of
—otal tablet weight the

~F

~

each
4 mg,
10 mg

each
1 —1g

ta

according to the assay value
ficr tctali weignt

(see Tab
inacti
S mg
table

<

ie 7).

The ratio of lactcse to the total weignt wvaried kbetween

Lsee

e ingredient to the
and 7.3 mg strengths
t =xcept the ratio for

Table

inactive ingredient tc the
mg strengths 1s the

and 2.2




same as that of the 2 mg tablet except zhe ratios for
. The ratio of
cotal tablet weight is fcr Zhe Z mg tablet and
for ke 1 mg and 2.5 mg tablets. The ratio of
' .0 the total tapblet weight is

for the 2 mg tablet and for poth I mg and 2.5 mg
tablets. The ratio of o the total
tablet weight is for both X mg and Z mg tablerts and

for the 2.5 mg tablet (see Table 7!.

Table 7: Percentage of Amount of Inactive Ingredients to Total Tablet
Weight

1 mg 2 mg 2.5 mg |4 mg 5 mg 7.5 mg | 10 mg
Ingredients Percent (%)

Anhydrous Lactose*~

Pregeiatinized Starch }

Hydroxypropyl
Methylcellulose

Magnesium Stearate

D&C Red #6

FD&C Blue #2
FD&C Red #40

FD&C Rlue #1

D&C “ellow #6

D&C Yellow =10

Deficiencies:

(=

The firm should submit the lot sizes cf koth test products
used in the two bicequivalence studies.

2. The firm should submit the assay methecdology used in the
dissoluticn tests, i.e.,

3. The firm should provide scientific evidence cr documentation
that the difference in the amount <t

cetween the test products used Ior zhe
bicequivalence studies and the test ctroducts requesting
waivers would not affect their ccmparative kiocavailability.



Recommendation:

Both biocequivalence studies conducted by Barr Laboratories,
Inc. on its Warfarin Sodium 2 mg and 10 mg tablets, Lot
#4R8961 and #4R83512, comparing to Coumadin® 2 mg and 10 mg
tablets, lot #EFF122A and #EFF101lA respectively,
manufactured by Dupont Merck Pharmaceutical Co. in fasting
volunteers, have been found incomplete due to deficiency #1.

-1

2. The dissolution tests conducted by Barr Laboratories, Inc.
on its Warfarin Sodium tablets, 1 mg, 2 mg, 2.5 mg, 4 mg, 5
mg, 7.5 mg and 10 mg, Lot #4R83123, #4R86911, #4R83224,
#4R87427, #4R83325, #4R83426, and #4R83512 respectively,
comparing to Coumadin® tablet, 1 mg, 2 mg, 2.5 mg, 4 mg, 5
mg, 7.5 mg, and 10 mg respectively, manufactured by Dupont
Merck Pharmaceutical Co., have been found incomplete by the
Division of Bioequivalence due to deficiency #2.

3. The waiver of in vivo biocequivalence study requirements for
the firm's Warfarin Sodium 1 mg, 2.5 mg, 4 mg, S mg, and 7.5
mg tablets can not be granted per 21 CFR320.22(d) (2) at
present due to deficiency #3.

The above deficiencies and recommendations should be forwarded to
the firm.

s e Chnrsy
Lirn-whei Chuang
Division of Biocequivalence

Review Branch I
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cc: ANDA 40-145 (original, duplicate), HFD-600 ‘Hare), HFD-630,
HFD-344 (CViswanathan), HFD-652 (Chuang, Huang), Drug File,
Division File.

First Draft 11/13/95
Pink Draft 11/22/95 x:\new\firmsam\trs&revid0145sdw.395
Pink final 11/27/95 x:\new\firmsam\trs&rev\40145sdw.595



